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Abstract 

This thesis addresses the absence of a comprehensive critical analysis of UK space policy 
and law. The central research question is to determine whether the UK’s legal and regulatory 
structure can achieve the government’s objective of growing the UK space economy. This has 
been addressed by using the concept of regulatory competition to determine how effective the 
UK’s space strategy is, and whether the policies pursued, and the laws and regulations put in 
place, are consistent with that strategy. Subsidiary research questions focus on the potential 
and motivation for regulatory competition; the critical path that provides the framework for UK 
space policy; the competitiveness of the UK space economy; and the policies required for 
effective regulatory competition.  Although UK space law is derived from the UN space 
treaties, those obligations are loosely defined which creates the opportunity for regulatory 
competition. Optimistic economic forecasts provide the motivation for regulatory competition.  
A Strength Weakness Opportunity Threat analysis concludes that the UK is in a weak position 
to achieve its space economy aspirations. The UK’s space policy from 1967 to 2009 was 
characterised by parsimony expressed through opposition to the formation of a space agency, 
human space flight programs, and a national launch capability. Parsimony reflected a lack of 
financial resources, which is why the UK focused on the practical exploitation of space 
applications. These three pillars of UK space policy were abandoned after 2010 due to the 
influence of public relations concerns on policy. This resulted in the Space Industry Act 2018 
and the Space Industry Regulations 2021.  Though the core regulatory framework for the 
licencing of spaceport, range control and launch licences, raise no concerns as to clarity, 
certainty, complexity, or cost,  there is inadequate detail for the licensing of orbital space 
activities. The research identified that the Civil Aviation Authority’s (CAA)  approach to risk, to 
process, and timing, were problematical. The legislation and the associated regulations are 
too complex, and too many organisations are involved in the process. There is also a lack of 
clarity in the regulations as to the interpretation of key words and phrases. In addition, the 
regulations give the regulator wide, discretionary powers, and the appeals process lacks 
transparency and independence. The adoption of an ‘adaptable, outcomes-based regulatory 
regime’ does not address critical gaps in the CAA’s competence. The scope of national 
security law, and the risk of broadening of environmental policy in pursuit of ‘thought 
leadership’, further undermine the attractions of the UK space economy. The CAA lacks the 
flexibility and authority to balance the requirements needed to prioritise growth over other 
policy objectives.  Though these regulatory weaknesses could be addressed over time, 
international entrepreneurs are unlikely to finance the CAA’s learning curve. The failure to 
develop critical Space Domain Awareness capabilities further undermines the claim of 
competing through regulation. Since 2010, the UK has aspired to securing 10% of the global 
space economy by 2030.  The research concludes that the regulatory framework is not 
competitive, and so the UK will not achieve that target.  
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Glossary1 

The terms defined below are drawn from the sources listed in Footnote 1 and marked by a letter (a-p) 
and are presented here as a reference to assist the reader. 

Aerodrome (b) 

A defined area intended to be used either wholly or in part for aircraft to take off from or land at. Used 
in preference to airport or airfield, etc, as these latter terms are associated with having met certain 
regulatory requirements. 

Air-Launch (g) 

The launch of a spacecraft from a carrier vehicle such as a plane or balloon. 

Air Navigation Order (ANO) (b) 

Overarching regulation for air navigation in the UK, in line with the Chicago Convention on International 
Civil Aviation. 

ALARP (l) 

As low as reasonably practical, is a principle used in the regulation and management of safety-critical 
and safety-involved systems. The principle is that the residual risk shall be reduced as far as reasonably 

 
1 (a) Space Industry Act 2018 (SIA 2018);  (b) Civil Aviation Authority, UK Government review of 
commercial spaceplane certification and operations, Summary and conclusions, (CAP 1198, July 2014) 
72-74. <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attach ment_ 
data/file/ 329756/spaceplanes-summary.pdf> accessed 13 March 2022;  (c) Civil Aviation Authority, 
Applying for a licence under the Space Industry Act 2018 (CAP 2209, July 2021), 
<https://publicapps.caa.co.uk/docs/33/Applying%20for%20a%20licence%20under%20the%20Spac% 
20Industry%20Act%202018%20(CAP2209)%20(1).pdf> accessed 9 May 2022;  (d) Civil Aviation 
Authority, Guidance for Range Control licence applicants and licensees, (CAP 2211, July 2021) 10 
<https://publicapps.caa.co.uk/docs/33/Guidance%20for%20Range%20Control%20licence%20applica
nts%20and%20licensees%20(CAP2211).pdf> accessed 9 May 2022;  (e) Civil Aviation Authority, 
Guidance for Spaceport licence applicants and Spaceport licensees (CAP 2212, July 2021) 12 
<https://publicapps.caa.co.uk/docs/33/(CAP2212)%20Guidance%20for%20Spaceport%20licence%20 
applicants%20and%20Spaceport%20licensees.pdf> accessed 9 May 2022; (f) Civil Aviation Authority, 
Guidance on duties for all licensees under The Space Industry Act 2018 including monitoring and 
enforcement by the regulator (CAP2214, July 2021) 19 <https://publicapps. caa.co.uk/docs/33/(CAP 
2214) Guidance%20on%20duties%20for%20all%20licensees%20under%20The%20Space%20 
Industry%20Act%202018%20including%20monitoring%20and%20enforceme nt%20by%20the%20 
regulator.pdf> accessed 11 May 2022; g) Civil Aviation Authority, Applying for a launch or return 
operator licence, <https://www.caa.co.uk/space/launch-return-range-and-spaceport-operators/ 
applying-for-a-licence/applying-for-a-launch-or-return-operator-licence/> accessed 30 September 
2022; (h) Felix Tran and others, ‘To Infinity And Beyond – Global Space Primer’, (Bank of America 
Merrill Lynch, 30 October 2017) 63 <https://newspaceglobal.com/wp-content/uploads 
/imce/u3479/MerrillLynch Space-Oct2017.pdf>, accessed 13 March 2022;  (i) Thomas Oatley, 
International Political Economy (5th edn, Pearson Education Inc  2012);   (j) ESA, ‘About Payload 
Systems’ (ESA) < https://www.esa.int/Enabling_Support/Space_Engineering_Technology/About 
_Payload_Systems> accessed 30 September 2022;  (k) ESA, ‘What is a “Launching State”’ (ESA) < 
https://blogs.esa.int/cleanspace/2017/06/13/what-is-a-launching-state/> accessed 30 September 2022;  
(l) HSE, ‘ALARP "at a glance"’ (HSE) <https://www.hse.gov.uk/managing/theory/alarpglance. htm> 
accessed 30 September 2022;  (m) IT Governance, ‘What is Cyber Security? Definition and Best 
Practices’ (IT Governance) < https://www.itgovernance.co.uk /what-is-cybersecurity> accessed 30 
September 2022;  (n) Clare Stouffer,  ‘GPS spoofing: What it is + spoofing attacks to watch for’, 
(NortonLifeLock, 21 September 2021) <https://us.norton.com/blog/emerging-threats/GPS-spoofing> 
accessed 30 September 2022; (o)  Ashish Tiwari, ‘Graveyard Orbit: What Happens When Artificial 
Satellites Die?’, (Science ABC, 8 July 2022) <https://www.scienceabc.com/nature/universe/graveyard-
orbit-what-happens-when-artificial-satellites-die.html> accessed 30 September 2022; (p) Atchison 
Beech L, ‘Kitemark’ (Symbols.com. STANDS4 LLC, 2022) <https://www.symbols.com/ 
symbol/kitemark> accessed 30 September 2022.  
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practicable. Reasonably practicable involves weighing a risk against the trouble, time and money 
needed to control it. 

Carrier Aircraft (a) 

A carrier aircraft is defined in section 2(6) of the Space Industry Act 2018 as: “an aircraft that is not 
capable of operating above the stratosphere and is used, or (as the case may be) is to be used, to carry 
a spacecraft”. Carrier aircraft may carry suborbital craft, or launch vehicles which are designed to travel 
into orbit in order to place other space objects into orbit. 

Civil Aviation Authority (CAA) (b) 

The UK’s specialist aviation regulator. 

Competent authority (b) 

Any person or organisation that has the legally delegated or invested authority, capacity or power to 
perform a designated function. For example, the CAA is the competent authority in the UK for aviation 
regulation. 

Cybersecurity (m) 

Cyber security aims to reduce the risk of cyber-attacks and protect against the unauthorised exploitation 
of systems, networks, and technologies. 

Danger Area (b) 

An area of segregated airspace within which activities that are potentially dangerous to the flight of 
aircraft may take place, at specified times. 

European Aviation Safety Agency (EASA) (b) 

An EU agency, which regulates civil aviation across Europe – supporting a single European market in 
the aviation industry. 

Experimental (b) 

Under Annex II of the EASA Basic Regulation, some categories of aircraft are excluded and remain 
subject to national regulation. These include ‘aircraft specifically designed or modified for research, 
experimental or scientific purposes.’ To allow initial spaceplane operations to be regulated at the 
national level, it has been recommended that spaceplanes are classified initially as experimental 
aircraft. 

FAA AST (b) 

The US Federal Aviation Administration Office of Commercial Space Transportation – the organisation 
responsible for regulating commercial space launches in the US. 

Geosynchronous Orbit (h) 

The satellites in geosynchronous orbit (also known as geostationary when it has an inclination of zero 
degrees) are at a higher altitude, around 36,000km, forming a ring around the equator. Their orbits keep 
them synchronised with the earth’s rotation; hence they appear to remain stationary over a fixed position 
on earth and provide an almost hemispheric view. Their advantage is the frequency with which they 
can monitor events (three GEO satellites placed equidistantly can together view the entire earth surface, 
but with less precision than LEO satellites). They are ideal for some types of communication and global 
meteorological coverage. 

Graveyard Orbit (o) 

A graveyard orbit, also called a junk orbit or disposal orbit, is an orbit that lies away from common 
operational orbits. It lies at about 36,050 km above Earth, which is around 321 km above the farthest 
active satellites. 



xvii 
 

High Earth Orbit (HEO) (b) 

An orbital path around the Earth that takes place entirely above 35,786 kilometres. 

Horizontal launch (b) 

Taking off from a runway like an aircraft. 

Informed consent (b) 

Before taking part in a spaceflight, spaceplane flight crew and participants will have to be informed of 
the inherent risks, including to their health, and of the spaceplane’s known safety record. They will then 
sign to say they have received this information in writing; this is known as giving informed consent. 

International Civil Aviation Organization (ICAO) (b) 

A UN specialised agency, which works with all signatory states to the Chicago Convention and global 
industry and aviation organisations to develop international Standards and Recommended Practices 
for aviation. 

ITAR (b) 

US International Traffic in Arms Regulations, designed to restrict the sharing of any information and 
material concerning items on the US Munitions List with anyone outside the US. 

Kitemark (p) 

The Kitemark is a UK product and service quality trademark which is owned and operated by the British 
Standards Institution. The Kitemark is most frequently used to identify products where safety is 
paramount. 

Launch (c) 

Launch is defined in the Space Industry Act 2018  as including causing a craft to take off (or releasing 
a balloon). 

Launch licence (b) 

The FAA AST issues licences and permits for commercial launches of orbital rockets and sub-orbital 
rockets. Licences are granted based on acceptance of a detailed written application. 

Launching State (k) 

A launching State is any State party to the Outer Space Treaty of 1967 or the Liability Convention of 
1972 that “launches or procures the launching of an object into outer space”, and any State “from whose 
territory or facility an object is launched”. 

Low Earth Orbit (LEO) (b) 

An orbital path around the Earth at an altitude between 160 kilometres and 2,000 kilometres. Most 
remote sensing satellites and many weather satellites are in LEO.  

Compared with higher orbits, LEO satellites can capture images and data with better detail (better 
resolution), have speedier communications with earth (less latency), and require less power to transmit 
their data and signals to earth. However, due to friction with the atmosphere, a LEO satellite will lose 
speed and altitude more rapidly than those in higher orbits. 

Microsatellite (b) 

A satellite weighing between 10 kilograms and 100 kilograms. 

Nanosatellite (b) 

A satellite weighing between 1 kilogram and 10 kilograms. 
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Obsolescing Bargain (i) 

A model of interaction between a multinational enterprise (MNE) and a host country government, which 
initially reach a bargain that favours the MNE but where, over time as the MNE's fixed assets in the 
country increase, the bargaining power shifts to the government. 

Occurrence (f) 

An ‘occurrence’ is defined in regulation 270 as: ‘(a) a spaceflight accident,  (b) a major accident, or  (c) 
any other fortuitous or unexpected event arising out of or in the course of spaceflight activities or 
preparation for those activities, and occurring— (i) in or over the United Kingdom, or  (ii) elsewhere if 
any of the circumstances referred to in regulation 273 apply,  which, if not corrected or addressed, could 
result in a spaceflight accident or a major accident. 

Orbital (b) 

An orbit is the curved path of an object around a point in space – such as a planet. An orbital flight 
around Earth would therefore complete a full path around Earth. 

Participant (c) 

A participant is anyone other than flight crew who participates in spaceflight. This could be a paying 
participant. 

Payload (j) 

Payload' was originally a seafaring term for revenue-producing cargo on a ship. In space terms it refers 
to those elements of the spacecraft specifically dedicated to producing mission data and then relaying 
that data back to Earth. 

Polar Orbit (h) 

Satellites that use the polar orbit – particularly meteorological satellites – go over both the North and 
the South Pole at a 90-degree angle to the equator. Most polar orbits are in LEO, but any altitude can 
be used. 

Prescribed roles (c) 

These are roles that have been identified as essential to fulfilling the requirements of a licence issued 
under the Space Industry Act 2018. 

Range (d) 

Range is defined in section 5 of the Space Industry Act 2018 as “a zone which (or two or more zones 
each of which) is subject to restrictions, exclusions or warnings for keeping it clear, at the relevant times, 
of (a) persons or things that might pose a hazard to spaceflight activities, and (b) persons or things to 
which spaceflight activities might pose a hazard.”    

Space Activity (c) 

As set out in section 1 of the Space Industry Act 2018, “space activity” means a) launching or procuring 
the launch or the return to earth of a space object or of an aircraft carrying a space object, b) operating 
a space object, or c) any activity in outer space. 

Spacecraft (c) 

“Spacecraft” means a space object, a rocket or other craft that is capable of operating above the 
stratosphere or a balloon that is capable of reaching the stratosphere carrying crew or passengers, that 
is used for spaceflight activities. It includes satellites. 
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Spaceflight Activities (c) 

Space activities and sub-orbital activities are referred to in the Space Industry Act 2018 as “spaceflight 
activities”.  

Space Object (c) 

The term "space object" includes component parts of a space object as well as its launch vehicle and 
parts thereof.  

Spaceplane (b) 

A winged vehicle that acts as an aircraft while in the atmosphere and as a spacecraft while in space. 

Spaceport (e) 

Section 3(2)(a) and (b) of the Space Industry Act 2018 defines a spaceport as ‘a site from which 
spacecraft or carrier aircraft are launched or (as the case may be) are to be launched” or ‘’a site at 
which controlled and planned landings of spacecraft take place or (as the case may be) are to take 
place.’ 

Spoofing (n) 

Spoofing is when technology or a person alters data so that a device appears in a different location or 
time zone.  It is a cyber threat that devices using satellite data are susceptible to. 

Sub-orbital (b) 

A sub-orbital spaceflight reaches space but does not complete an ‘orbit’ of the Earth.  

Sub-orbital Activity (c) 
 
Under the Space Industry Act 2018, a “Sub-orbital activity” means launching, procuring the launch of, 
operating or procuring the return to earth of: (a) a rocket or other craft that is capable of operating above 
the stratosphere, (b) a balloon that is capable of reaching the stratosphere carrying crew or passengers, 
or  (c) an aircraft carrying such a craft.  The regulator will use the International Standard Atmosphere 
(47km) as the stratopause for the purposes of determining whether an activity is ‘sub-orbital’.  

 
Sun-Synchronous Orbit (h) 

When in sun-synchronous orbit, the satellite orbital plane’s rotation matches the rotation of the earth 
around the sun and passes over a point on earth at the same local solar time each day. 

Unmanned (b) 

An aircraft, or spaceplane, that has no onboard flight crew and is remotely piloted from another location. 

Vertical launch (b) 

A space rocket that takes off from a vertical launch pad.  

Wet lease (b) 

In aviation, an arrangement in which an operator leases an aircraft together with its flight crew and its 
maintenance staff to another operator. Wet lease type arrangements would allow a US spaceplane 
operator to conduct operations from the UK (or any other country outside the US), but the spaceplane 
would have to be wholly crewed and maintained by the operator’s staff to be in compliance with ITAR. 
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Chapter 1.  United Kingdom Space Law. 

1.1  Introduction. 2   

This thesis seeks to provide a comprehensive critical analysis of the United Kingdom’s (UK) 
space policy, legislation, and the associated regulations.  In order to understand how UK space 
policy and law has evolved, and the restraints within which it has been formulated,  the analysis 
places UK space policy and law within its historical context. The research then traces the 
influence of international law, international relations, economics, and domestic politics, on the 
development of space policy since the end of the 2nd World War (WW2). The evolving 
framework of UK space policy and law is defined in the context of a changing geo-political 
environment, driven by economic competition and rivalry, against a background of rapidly 
developing technology. Thereafter, the research focuses on UK space legislation, associated 
regulations, and the interpretative guidance provided, in order to address the central research 
question as to whether the UK legal and regulatory structure for space will enable the 
government’s objective of growing the UK space economy. The thesis provides a detailed 
doctrinal analysis of the Outer Space Act 1986, (OSA), the Space Industry Act 2018, (SIA), 
the accompanying Space Industry Regulations 2021 (SIR), including the Impact Assessments 
(IA), and the Civil Aviation Authorities (CAA) guidance documents to evaluate whether the 
system of oversight and supervision makes the UK an attractive place to engage in, and invest 
in, space activities. 

As discussed in chapter 3, the prime policy driver that underlies the desire to develop an 
upstream UK launch capability is an economic motivation.3  Expectations of significant growth 
in the global space sector led the UK government to set the target of growing the UK space 
economy from 6% in 2010, to 10% of the global market by 2030.4 Other motivations that have 

 
2 The cut-off date set for the thesis was the end of March 2023. However, on the 19 July 2023, the 
Department for Science, Innovation and Technology (DSIT) issued a press release ‘Space back atop 
the Cabinet agenda as reignited National Space Council re-launches UK space superpower ambitions’, 
which referenced two reports published on the same day, The National Space Strategy in Action, and 
The Case For Space  - Investing to realise its potential for UK benefit. As the press release and the 
reports addressed issues raised in this thesis it has been necessary to incorporate them into the thesis 
through short references in the text, or through footnotes. Department for Science, Innovation and 
Technology, Space back atop the Cabinet agenda as reignited National Space Council re-launches UK 
space superpower ambitions (Press Release, 19 July 2023) <https://www.gov.uk/govern 
ment/news/space-back-atop-the-cabinet-agenda-as-reignited-national-space-council-re-launches-uk-
space-superpower-ambitions> accessed 27 July 2023; Department for Science, Innovation and 
Technology, National Space Strategy in Action (Policy Paper, 19 July 2023) 
<https://www.gov.uk/government/publications/national-space-strategy-in-action> accessed 27 July 
2023;  Department for Science, Innovation and Technology, The Case for Space (Research and 
analysis, 19 July 2023) <https://www.gov.uk/government/publications/the-case-for-space> accessed 27 
July 2023. 
3 Goldman Sachs has forecast that the space economy will reach US$ 1 trillion (tn) in the 2040’s. Morgan 
Stanley has forecast that the ‘~$350b Global Space Industry will grow into a $1.1+ Tr Global Space 
Economy by 2040’. America Merrill Lynch has forecast growth from US$339 billion (bn) in 2016, to 
US$2.7 tn by 2045. Nigel Coe and others, ‘Investment Implications of the Final Frontier’, (Morgan 
Stanley, 12 October 2017) 4 <http://www.fullertreacymoney.com/system/data/files/PDFs/2017/ 
October/20th/msspace.pdf> accessed 13 March 2022; Tran ( n 1) (h).    
4   Space IGS, ‘The Space Innovation and Growth Strategy 2010 – 2030’, (Space IGS, February 2010) 
10,14,25,49 <http://www.spaceigs.co.uk/documents/> accessed 15 September 2021.The 
www.spaceigs.co.uk website can now be accessed through the Wayback Machine, internet archive at 
<https://web.archive.org/web/20100422220803/http://www.spaceigs.co.uk/documents/index/index/cPa
th/14/>.  The report can also be accessed via the Space Skills Alliance website 
<https://spaceskills.org/library> accessed 16 February 2023; Space IGS, ‘The Space Innovation and 
Growth Strategy 2010 to 2030 - Main Report, (Space IGS, February 2010) 34, 50, 71 
<https://www.spacepartnership.org.uk/wp-content/uploads/2019/11/Space-IGS-Main-Report_Feb2010 
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influenced the recent development of UK space policy, law, and regulation, include an 
awareness of a growing critical dependence on space technologies, 5 and a military interest in 
developing a domestic launch capability that reduces their reliance on others.6 

This chapter begins by setting out in section 1.2 the perspectives that have been applied to 
the evidence. Section 1.3 defines the concept of regulatory competition and explains the way 
it is used in this thesis. Section 1.4 sets out a literature review which highlights the themes and 
debates encountered in the relevant scholarship. The main and subsidiary research questions 
are set out in section 1.5.  The research methodology is discussed in section 1.6, and the 
research aims and objectives are stated in section 1.7. The structure of the thesis is set out in 
section 1.8. 

1.2  Applied Perspectives. 

To understand how international law influences UK space law and regulation, an international 
law perspective has been applied to evaluate the opportunities and the restraints encountered 
because space is an area of endeavour beyond exclusive national jurisdiction. International 
co-operation and co-ordination are integral to its development, and that understanding needs 
to be integrated into the development of a municipal legal framework.  Since the United Nation 
(UN) space treaties are broadly drafted, the implementation of the obligations assumed by 
states falls to national legislatures to define. As a result, the laws and regulations that the UK 
has enacted must be carefully interpreted to ensure that they satisfy the obligations assumed 
within that international UN treaty framework, but also to understand what the opportunity is 
for regulatory competition.  

An international relations perspective is required to evaluate the UK’s strategy of regulatory 
competition.  UK space law has been formed in the context of a complex and changing 
international relations environment, marked by constant and significant technological shifts, 
strategic competition and ‘Great Power’7 politics.  The UK’s underlying motivation is the 
competitive pursuit of national economic self-interest, but this must be balanced against 
competing policy objectives.  The UK’s space policy also reflects a tension between an 

 
-1.pdf> accessed 16 March 2022;  Space IGS, ‘UK Space Innovation and Growth Strategy: 2015 
Update’, (Space IGS, July 2015) 3,4,6,10, 12 <https://assets.publishing.service.gov.uk/ 
government/uploads/system/uploads/attachment_data/file/444918/_SPACE-IGS_report-web-JJF-V2. 
0.pdf> accessed 15 September 2021; Space Growth Partnership, ‘Prosperity from Space’, (SGP, 2018) 
5, 6, 7, 9, 17, 35, 44 <https://www. spacepartnership.org.uk/wp-content/uploads/2019/ 11/Prosperity-
from-Space-strategy_2May 2018.pdf> accessed 16 March 2022. 
5 ‘As our dependence on space grows, we need to protect and defend the UK’s interests.’ HM 
Government, National Space Strategy (September 2021) 12 <https://assets.publishing.service. 
gov.uk/government/uploads/system/uploads/attachment_data/file/1034313/national-space-strategy. 
pdf> accessed 17 March 2022.   
6 ‘However, the National Space Strategy considers space launch to be a prerequisite to acting in space 
and has committed the UK to possessing a sovereign space launch capability by 2022, capable of 
launching small satellites through LaunchUK, the UK Space Agency’s spaceflight programme.’  Ministry 
of Defence, Guidance UK Space Power (JDP 0-40), Joint Doctrine Publication on UK Space Power, 
(Guidance, 1 September 2022) 49 <https://assets.publishing.service.gov.uk/government/uploads/ 
system/uploads/attachment_data/file/1111805/JDP_0_40_UK_Space_Power_web.pdf> accessed 27 
July 2023. 
7 The term is usually associated with the emergence of Austria, Russia, Prussia, France, and Great 
Britain as great powers in Europe after the Congress of Vienna in 1815. A ‘Great Power’ is a state able 
to play a major role in international politics. A great power has economic, diplomatic, and military 
strength and influence. Its  interests extend beyond its own borders. Michael J. Mazarr, ‘Understanding 
Competition Great Power Rivalry in a Changing International Order — Concepts and Theories’ (Rand 
Corporation, 2022) < https://doi.org/10.7249/PEA1404-1> accessed 3 June 2023.  
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economic need to be open in order to achieve growth, and a desire driven by national security 
concerns to reduce dependencies on foreigners and to pursue protectionist policy positions.  

A public administration perspective has been applied to understand the influence of the 
political interactions of various stakeholders on the formation of government policy. This 
perspective draws on organisational research to understand how the bureaucracy in 
government departments function and interact, as well as to understand the influence of 
lobbying by various interest groups in the ‘bazaar’.8 This perspective has been applied to the 
research that has defined the characteristics of parsimony, a desire for co-operation, and an 
aspiration to exercise ‘soft power’, all of which have been distinctive features of UK space 
policy. The insights gained help explain both the establishment of the UK Space Agency 
(UKSA) in 2010, and the decision to make the CAA the Space Regulator in 2021. 

Finally, the authors perspective gained from a 35-year career as a Barrister working in 
international finance as a Fund Manager and Corporate Financier is reflected in the critical 
interrogation and evaluation of the evidence collected.  This perspective has been used to 
anticipate how mobile international actors, focused on maximising their own economic 
interests, will react to some of the policies proposed by the UK government to the legal and 
regulatory environment that affects the governance of UK based space activity. 

1.3  Regulatory Competition. 

The Department for Transport’s (DfT)  Space Team9 published two Impact Assessments (IA) 
when evaluating the SIR in 2020 and 2021.10  They considered three options for the regulatory 
approach: i) Option 1: Do Nothing (counterfactual), ii) Option 2: Minimum viable regulation, iii) 
Option 3: Alternatives to regulation. It was recognised that an unclear licencing process and 
monitoring regime, where applicants submit poor quality information to the regulator, would 
result in longer processes due to imprecise standards which would then require the regulator 
to exercise greater discretion. Discretion would increase the risk of  poor decision-making and 
compliance, and so increase safety and security risk. As a result there would be an increased 
risk of legal challenge, a reduction in available insurance, and overall lower investment.11  
 
When drafting the SIR, the Space Team were aware that they were entering in to a process of 
regulatory competition: ‘If the UK can attract these new companies to begin operations from 
UK spaceports before the market is captured by competition elsewhere, the UK could secure 
a share of rising global launch and suborbital flight demand and the benefits of direct domestic 
access to space.’12 They were also aware  that ‘creating a prohibitive environment in the UK 

 
8 The bazaar analogy is ‘[a] model of the role of the public bureaucracy in policy making that holds that 
agencies serve as uncentralized, rather autonomous dispensers of money, advice, and services to 
those interests to those interests whose policy commitments correspond most closely to those of the 
involved agencies. The bazaar analogy is conceptually synonymous with ‘marketplace politics’ and 
‘interest group liberalism.’ William L. Morrow, Public Administration: Policy and the Political System 
(Random House 1975), 365. 
9 Civil Aviation Authority,  ‘The spaceflight team’ (CAA) <https://www.caa.co.uk/space/the-role-of-the-
caa/the-spaceflight-team/> accessed 12 March 2023.  
10 Department of Transport, Impact Assessment, Space Industry Regulations 2021 (DfT00420, 
22/07/2021) <https://www.legislation.gov.uk/ukia/2021/56/pdfs/ukia_20210056_en.pdf> accessed 10 
May 2022; Department of Transport, Impact Assessment, Space Industry Regulations 2020 (DfT00420, 
22/07/2020)<https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment 
_data/file/906337/consultation-impact-assessment.pdf> accessed 10 May 2022; Department for 
Transport, Consultation outcome, Spaceport and spaceflight activities: regulations and guidance,  29 
July 2020 < https://www.gov.uk/government/consultations/spaceport-and-spaceflight-activities-
regulations-and-guidance> accessed 10 May 2022. 
11 Impact Assessment 2021(n 10) 16-17. 
12 Impact Assessment 2021(n 10)  12. 
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would negatively impact the policy objectives.’13 In ‘the case of the space sector, this risk is 
further magnified by the fact there is already a strong developing commercial space sector in 
other countries.’14   The selection of the ‘minimum viable regulation’15 option  therefore was an 
attempt to ‘balance the need to minimise the cost to business to make the UK spaceflight 
market competitive against the need to ensure safety and security in this high-risk industry.’16  

To achieve the UK’s objectives in space, an “outcomes” based approach was chosen which 
prescribed what government expected the outcomes to be, rather than how to achieve them.17 
The argument for a flexible regulatory environment able to accommodate a wide range of 
launch types was made to enable the ‘UK to capture a wider market share.’18   

 

As set out in the thesis in chapter 4, the ‘minimal’ option was chosen because of a policy 
preference in favour of parsimony.  However, as the research concludes, the regulatory 
structure that has been put in place fails to adequately take into account the perspective of its 
target market, the entrepreneurs and investors who control the funds that are central to the 
achievement of the UK’s aspirations in space. It also fails to account for the perspectives of 
other key actors, notably that of the CAA, and other public-sector organisations, which have 
shown little flexibility and have strictly followed the enacted legislation, as would be predicted 
by Morrow.19 This has resulted in a regulatory environment that has significant underlying 
tensions.  Arguably, this is a fatal flaw, as the UK’s aspirations in space are reliant on attracting 
international investment and enabling co-operation because of the UK’s limited financial 
resources and its relative weak overall strategic positioning in the highly competitive global 
space economy. This realization raises the question of what is regulatory competition, and 
what would be required if the UK were to actively pursue a policy of regulatory competition in 
pursuit of its economic ambitions in space.   
 
Reflecting strategic trade theory, regulatory competition can be expressed through a number 
of game theoretic structures.20 As discussed in chapter 2, regulatory competition depends 
upon the ability of commercial actors to move between two or more separate legal systems. 
When this is possible there is the incentive for states to compete by offering better terms and 
conditions than competitors so as to attract investment.  With the intensification of economic 

 
13 Impact Assessment 2021(n 10)  32. 
14 Impact Assessment 2021(n 10) 12. 
15 Impact Assessment 2020(n 10);  Impact Assessment  2021(n 10).  
16 Impact Assessment 2021(n 10) 24. 
17 Outcomes can be harder to assess than prescribed process as the onus is placed on licence 
applicants and holders, to demonstrate how they will achieve them. Impact Assessment 2021 (n 10) 32. 
18 Impact Assessment 2021(n 10) 11-12. 
19  See footnote 1094. 
20 Regulatory competition can have a number of motivations and explanations, including regulatory 
competition: a) with ‘exit’ as a disciplinary mechanism on a domestic monopoly of regulation; b) as a 
disciplinary mechanism as an expression of democratic ‘voice’; c) as a reaction to spill-over externalities;  
d) for ‘rents’;  e. for ‘market share’; f) for ‘race to the top’; g) as a mechanism for enhancing ‘preference 
revelation’; h) as Game Theory. This thesis is focused on motivation of competition for ‘rents’ based on 
attracting business to the jurisdiction. Joel P, Trachtman, ‘Regulatory Competition and Regulatory 
Jurisdiction in International Securities Regulation’ (November 11, 1999). Available at 
<https://ssrn.com/abstract=193688> or <http://dx.doi.org/10.2139/ssrn.193688> accessed 22 March 
2023; Philipp Genschel and Thomas Plumper, 'Regulatory competition and international cooperation' 
(1997)  4(4) Journal of European Public Policy 626. <DOI: 10.1080/135017697344109> accessed 11 
December 2022; Dimitri Linden, ‘The impact of national space legislation on private space undertakings: 
a regulatory competition between states?  (2017) Institute for International Law, University of Leuven 
Working Paper No. 190, 4-35 <https://ghum.kuleuven.be/ggs/publications/working_papers/2017/ 
190linden> accessed 13 March 2022; Dimitri Linden, ‘The Impact of National Space Legislation on 
Private Space Undertakings: Regulatory Competition vs. Harmonization’ (2016) 8(1) JSPG 
<https://www.sciencepolicyjournal.org/uploads/ 5/4/3/4/5434385/linden_nationalspace legislation.pdf> 
accessed 9 December 2022.  
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globalization, regulatory competition has become an important factor that influences economic 
growth and productivity.  In sectors governed by international law or treaties, such as space, 
those laws and treaties need to be drafted in a way that permits different national 
interpretations for regulatory competition to be a viable policy choice. The motivation for the 
UK to enter in to regulatory competition is determined in chapter 3 to be the narrow objective 
of attracting international investment to capture the ‘rents’ it believes will flow from a growth of 
the global space sector in order to achieve its declared target. To achieve the growth objective 
set in 2010, the UK would have required a regulatory regime for space that both enables, and 
attracts, international entrepreneurial investment into its space economy, specifically into 
launch and orbital operations.   

Although the concept of regulatory competition is used to link the analysis set out in each 
chapter, regulatory competition is just one concept used in the thesis. As highlighted in the 
Literature Review and Methodology sections, to explain how UK space law and regulation has 
evolved requires a number of other explanatory theories. These theories establish that the 
concept of regulatory competition as narrowly defined in the literature is, in itself, an 
inadequate explanation of UK space policy because regulatory competition, as an analytical 
concept, is multi-faceted and nuanced. Regulatory competition therefore needs to be 
understood as not being simply a matter of offering inducements such as subsidies, or entering 
into a bidding war, through for example, capping insurance requirements, but as a broader 
policy choice.  

Drawing  on all the various economic theories in the literature, a broader concept of regulatory 
competition can be defined as a policy choice, that plays to strengths and offsets weaknesses, 
takes in to account the needs and preferences of its target market, and builds on an 
appreciation of competitive positioning in order to develop a strategy to compete using 
regulation.  It must also be shaped by an appreciation of the competitive landscape in terms 
of the services offered to national and international clients. Regulatory competition embraces 
the appraisal of geographic and national distinguishing factors such as wealth, reputation, 
technical prowess and capability, as well as political, economic and social considerations. To 
analyse the effectiveness of a policy of regulatory competition also requires an understanding 
of the historical experience against which it has been formulated. As such, the theory of 
regulatory competition advanced in this thesis is more holistic than the different narrow 
definitions found in the literature. It incorporates all those theories, and applies business 
competition theory.   

This thesis argues that the regulatory regime that the UK has put in place could not attain the 
10% share target of the global space market that motivated it because the UK has never fully 
embraced what regulatory competition entails. Though this thesis concludes that the UK 
regulatory regime for space is not competitive, the theme of regulatory competition, 
nevertheless, is central to understanding how the UK has developed its regulatory structure 
for space because it explains the motivation, aspirations and failures. As noted with reference 
to the literature on Environmental, Social and Governance (ESG) discussed in the next section,  
the UK government has failed to understand the perspective of its target market. This is due 
to a number of reasons, notably the fact that its policy choices have been determined by both 
its historical experience, and its failure to appreciate the structural realities of its strategic 
weaknesses.  As a result, the UK has not been able to enter into an effective strategy of 
regulatory competition because it has been unwilling to make the necessary trade-offs required 
to create the regulatory environment that would appeal to its target market. It has been 
distracted by ephemeral issues such as state subsidies and grants, rather than addressing the 
need for significant investment in critical infrastructure, and ensuring that it provides a 
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regulatory regime that addresses the concerns of investors through focussing on the core 
metrics of the complexity of the regulations, and their certainty, clarity and cost (CCCC).21  

1.4  Literature Review.  

This thesis seeks to address the absence of a comprehensive critical analyses of the UK’s 
space law and regulations and so is focused on primary sources.  The secondary UK space 
law is thin. Lyall and Larsen have published Space Law: A Treaties,22 which occasionally 
references UK space law. Thereafter analysis of UK space law is limited to a short chapter 
and a symposium by Mosteshar,23 sections within chapters of studies, such as by Marboe,24  
and passing comments by Cheng.25  The leading specialist journals, such as Air and Space 
Law and Space Policy, have published articles of interest on a number of specific topics, as 
discussed hereafter. These literary sources are broadly descriptive or focused on specific 
issues, with a thin contribution to an analysis of UK space law in a holistic sense.   

Despite the limitations of the secondary research, there are important interactions in the thesis 
between the secondary literature and the primary sources which form the focus of the 
research. When the secondary literature is consulted, it is used to provide historical 
understanding, to draw parallels, to provide context, to draw out a component of interest, or to 
establish a broad background to an issue, before focusing on the primary sources to develop 
an interpretation of the policy and the law to answer the thesis’ research questions. The 
secondary literature is used to support an argument, or to aid an interpretation of the evidence.  
The literature therefore provides background and context through broad expositions of UK 
space law, which the research has subsequently explored in greater depth.  

Section 1.4.1 considers the literature on regulatory competition. Section 1.4.2 considers 
international law with specific reference to the literature concerning the potential for regulatory 
competition in space. Section 1.4.3 considers the literature on the UK civil space economy.  
Section 1.4.4 considers the literature as to the geo-politics of space to evaluate the UK’s 
strategic position. Section 1.4.5 considers the literature concerning the development of UK 
space policy.  The literature concerning regulatory theory is noted in section 1.4.6, and  section 
1.4.7 considers the literature concerning UK space law and its associated regulations. 

1.4.1  Regulatory Competition. 

Linden notes that national space laws provide different incentives in terms of the authorisation 
of space activities, and he argues  for regulatory harmonisation of space law. 26 A broader 

 
21 The National Space Strategy in Action describes a package of reviews that are scheduled to take 
place of the UK’s regulations and guidance in the near future that have been the focus of the research 
undertaken in this thesis. One of the bullets points is: ‘• A wider review of the overarching regulatory 
framework for space across government, to ensure regulations work together to support our objectives, 
and that they are appropriate, proportionate, effective, and efficient.’ Though the details of this 
framework have not been elucidated, it is likely to be comparable to the CCCC framework. The use of 
this analytical framework will help address a number of the deficiencies of the existing regulatory 
structure, as noted in this thesis, and brought to public attention in the Science and Technology 
Committee hearing on 1 March 2023, examined in chapter 8, in section 8.5. DSIT (n 2) 
22 Francis Lyall and Paul B. Larsen, Space Law: A Treatise (2nd edn, Routledge 2020). 
23 Sa’id Mosteshar, ‘Chapter 15 Regulation of Space Activities in the United Kingdom’ in Ram S. Jakhu 
(ed), National Regulation of Space Activities (Springer 2010) 357-372;  Sa’id Mosteshar, ‘Space policy 
and regulation in the UK and Europe’, (Keio University Symposium, Tokyo, 2013) <https://space-
law.keio.ac.jp/pdf/symposium/7_policy_uk_europe.pdf> accessed 17 March 2022. 
24 Irmgard Marboe, ‘National space law’ in Frans von der Dunk and Fabio Tronchelli (eds), Handbook 
of Space Law (Edward Elgar Publishing 2017) 127-204. 
25 Bin Cheng, Studies in International Space Law (Clarendon Press 1997). 
26 Linden (n 20). 
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literature on regulatory competition, which includes articles by Coffee,27 Genschel and 
Plumper,28 Schmidt and Scott,29 and Trachtman,30 also consider the arguments for regulatory 
harmonisation through co-operation to prevent a law evasion strategy resulting in ‘races to the 
bottom’. 31 Trachtman argues that all competition is planned, and so is permitted only in a 
limited domain. Schmidt and Scott note the role of discretion in the development of ‘regulatory 
capitalism’ where a range of bureaucratic actors exercise powers using a wide range of 
instruments, which it is argued challenge the rule of law.  

These studies all provided useful insights into the form that regulatory competition between 
states can take, and so have enabled an evaluation of the competitiveness of the UK space 
economy under the current regulatory regime. The notable limitation of this literature is that it 
reflects the perspective of those engaged in public administration, and not the perspective of 
those the UK is seeking to attract to invest in the UK space industry. Thus, this research closes 
that gap by engaging with this important, yet often absent, perspective. 

1.4.2 International Law and Regulatory Competition.  

The analysis of UK space law within the framework of international law takes account of the 
exposition of the sources of international law as discussed in Akehurst’s Modern Introduction 
to International Law,32 Brownlie’s Principles of Public International Law,33 Evan’s (ed) 
International Law,34 and Boyle and Chinkin’s The Making of International Law.35 Understanding 
the sources of international law is a necessary precursor step to examining how flexible that 
law is, and so being able to determine the scope for regulatory competition. 

The literature on the history and principles of international air and space law is reviewed with 
reference to Cheng’s Studies in International Space Law,36 Doyle’s A Concise History of Space 
Law’,37 Lyall and Larsen’s Space Law: A Treatise,38 and Zhukov and Kolosov’s International 
Space Law.39 These studies provide essential background to the UN space treaties, and the 
important distinction between air and space law. They highlight areas that are ill-defined, and 
therefore prospective ground for regulatory competition.   

 
27 John C Coffee, 'Law and Regulatory Competition: Can They Co-Exist?' (2002) 80(7) Tex. L. Rev.  
1729. 
28 Genschel (n 20). 
29 Rebecca Schmidt and Colin Scott, ‘Regulatory discretion: structuring power in the era of regulatory 
capitalism’ (2021)  Legal Studies (2021) 41(3)  1,13.  
30 Trachtman (n 20). 
31 Coffee (n 27) 1730. 
32 Alexander Orekhelashvili, Akehurst’s Modern Introduction to International Law (9th edn, Routledge  
2022), and Peter Malanczuk, Akehurst’s Modern Introduction to International Law (7th revised edn, 
Routledge 1997). 
33 James Crawford, Brownlie’s Principles of Public International Law (9th edn, Oxford University Press 
2019). 
34 Malcolm D. Evans (ed), International Law (3rd edn, Oxford University Press 2010).  
35 Alan Boyle and Christine Chinkin, The Making of International Law (Oxford University Press 2007). 
36 Bin Cheng (n 25). 
37 Stephen E. Doyle, ‘A Concise History Of Space Law’, (Nandasiri Jasentuliyana Keynote Address on 
Space Law, IAC-10.E7.1.1., Prague, 2010) 1-4 <https://archive.org/details/2010keynote/mode/2up> 
accessed 13 March 2022. 
38 Lyall and Larsen (n 22). 
39 Gennady Zhukov and Yiuri Kolosov, International Space Law (Boris Belitzky tr, 2nd ed, Statut 
Publishing House 2014). 
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A series of compendium studies, including those edited by von der Dunk and Tronchelli,40 
Jakhu,41 Jakhu and Demsey,42 and Rociu,43 as well as individual studies by Adhikari44 and von 
der Dunk,45 provide insights into national activities in space, and the ‘soft law’ which has 
subsequently evolved. The chapters written by Jankowitsch,46 Marboe,47 Spencer,48 Steer,49 
Thirlway,50 and von der Dunk,51 highlight the differences in national interpretations of the 
obligations assumed under international space law and so confirm the opportunity for 
regulatory competition. Reynolds and Merges,52 Bhat and Kurlekar,53 Blount,54 Dennerley,55 
Linden, Harrington,56 Reinert,57 and von der Dunk58 observe that the UN space treaties are 
broadly drafted and so only establish a framework that then needs to be developed under 
national municipal law which provides the opportunity for regulatory competition.  

Of particular interest are the writings of von der Dunk, Dennerley, and Reinert in regard to the 
Liability Convention, as they establish that there is scope to enter into regulatory competition 
in terms of defining the law as to liability, and so of the extent of insurance a state may require 
from a licensee. With regard to the exploitation of space resources, the literature reveals a 
debate as to the legal status of space mining. Writers such as Friedland maintain an idealistic 
interpretation of the Outer Space Treaty of 1967 (OST) in that he argues the case for ‘non-

 
40 Frans von der Dunk and Fabio Tronchelli (eds), Handbook of Space Law (Edward Elgar Publishing   
2017). 
41 Ram S. Jakhu (ed), National Regulation of Space Activities (Springer 2010). 
42 Ram S. Jakhu and Paul Stephen Demsey (eds), Routledge Handbook of Space Law (Routledge 
2019). 
43  Daniel-Eduard Rociu (ed), Space Law Treaties and Principles (3rd edn, Agora Books 2015).  
44 Malay Adhikari, Legal Regulation of Private Actors in Outer Space, India’s Role (KW Publishers 2017). 
45 Franz G von der Dunk, Advanced Introduction to Space Law (Edward Elgar Publishing 2020). 
46 Peter Jankowitsch, ‘The background and history of space law’ in Frans von der Dunk and Fabio 
Tronchelli (eds), Handbook of Space Law (Edward Elgar Publishing 2017) 1-28. 
47 Marboe (n 24) 127-204. 
48 Ronald L Spencer, ‘International Space Law: A Basis for National Regulation’ in Ram S Jakhu (ed), 
National Regulation of Space Activities (Springer 2010) 6. 
49 Cassandra Steer, ‘Sources and law-making processes relating to space activities’ in Ram S Jakhu 
and Stephen Dempsey (eds), Routledge Handbook of Space Law (Routledge 2017) 3-24.  
50 Hugh Thirlway, ‘The Sources of International Law’ in Malcolm D Evans (ed), International Law (3rd 
edn, Oxford University Press 2010) 95-121. 
51 Frans von der Dunk, ‘International space law’ in Frans von der Dunk and Fabio Tronchelli (eds), 
Handbook of Space Law (Edward Elgar Publishing 2017) 29 – 126. 
52 Glenn H. Reynolds and Robert P. Merges, Outer Space Problems of Law and Policy (2nd edn, 
Routledge 2019). 
53 Sandeepa Bhat and Arthad Kurlekar, ‘A discourse on the remodelling of ILA model law on national 
space legislation’ (2017)  1(1) J.Space L. 1. 
54 P J Blount, ‘Renovating Space: The Future of International Space Law’ (2011) 40(1) Denv. J. Int'l L. 
& Pol'y 515. 
55 Joel A. Dennerley, ‘State Liability for Space Object Collisions: The Proper Interpretation of ‘Fault’ for 
the Purposes of International Space Law’ (2018) 29(1) The European Journal of International Law 281. 
56  Andrea J. Harrington, ‘Legal and Regulatory Challenges to Leveraging Insurance for Commercial 
Space’ (2017) 1(1) J.Space L. 29.  
57 Alexander P. Reinert, ‘Updating the Liability Regime in Outer Space: Why Spacefaring Companies 
Should Be Internationally Liable For Their Space Objects’ (2020)  62(1) Wm. & Mary L. Rev. 325.  
58 Frans von der Dunk,  ‘The Origins of Authorisation: Article VI of the Outer Space Treaty and 
International Space Law’ (2011)  Space, Cyber, and Telecommunications Law Program Faculty 
Publications, 69, University of Nebraska – Lincoln, 1-19 <https://digitalcommons.unl.edu/ spacelaw/69> 
accessed 23 March 2023; Frans von der Dunk, ‘Fundamental Provisions for National Space Laws’ 
(2006) Space, Cyber, and Telecommunications Law Program Faculty Publications (University of 
Nebraska, Lincoln 11) 99 <https://digitalcommons.unl.edu/spacelaw/11> accessed 11 June 2023. 
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appropriation’ of space resources in its ‘original and fundamental sense’. 59  In contrast von 
der Dunk, Harrington, and Lyall and Larsen, take a more ambivalent position which recognises 
the economic reality of the need for secure property rights, as subsequently expressed  in the 
Executive Order on Encouraging International Support for the Recovery and Use of Space 
Resources issued by the Trump White House on the 6 April 2020.60 Though this literature 
acknowledges the potential for different interpretations of international law to enable regulatory 
competition in space, these insights have not been applied to the development of UK space 
policy and law in pursuit of a policy of regulatory competition.   

1.4.3 Civil Space Economy. 

Turning to the civil space economy analysed in chapter 3, there is a substantial body of 
literature dealing with the growth potential of the international space economy, and the 
challenges that represents. Weinzierl61 considers the regulatory implications of the move from 
a state dominated space sector to a civil space economy, and the role of government in that 
process. He argues that a broad range of factors need to be taken in to account to develop a 
governance system for private space activities.   

The literature concerning the structure of the UK space industry, its financing, and the influence 
of domestic politics and lobbying, is considered with reference to Kelso62 and Williamson,63 
within the broad understanding of the nature of public administration, as examined by 
Morrow.64 Though Morrow is focused on the politics, policy and political system of the US, his 
insights are applicable to public administration in the UK.    

 
59 Steven Freeland (Vice-Chair, WG on space resources, LSC), ‘Key Legal challenges arising from 
natural resource extraction of celestial bodies’ (United Nations/Chile Conference on Space Law and 
Policy: Governance and Legal Perspectives on Space Activities in Earth Orbit and Beyond’ Virtual,  
2022) <https://www.youtube.com/watch?v=X0ZifwlItKQ&ab_channel=UNOfficeforOuterSpaceAffairs> 
accessed 10 May 2022; Harrington (n 56) 134, note 10; Katrina Pascual, “US Space Mining Law Is 
Potentially Dangerous and Illegal: How Asteroid Mining Act May Violate International Treaty” 
(TechTimes, 28 November 2015)  <https://www.techtimes.com/articles/ 111534/20151128/u-s-space-
mining-law-is-potentially-dangerous-and-illegal-how-asteroid-mining-act-may-violate-international-
treaty.htm> accessed 11 October 2022. 
60 This Executive Order expressly denounced the argument that equated the ‘common heritage of 
mankind’ with the ‘province of mankind’.  It went on to state that: ‘Americans should have the right to 
engage in commercial exploration, recovery, and use of resources in outer space, consistent with 
applicable law. Outer space is a legally and physically unique domain of human activity, and the United 
States does not view it as a global commons. Accordingly, it shall be the policy of the United States to 
encourage international support for the public and private recovery and use of resources in outer space, 
consistent with applicable law.’ White House, ‘Executive Order on Encouraging International Support 
for the Recovery and Use of Space Resources’ (Donald J. Trump, 6 April 2020), 
<https://trumpwhitehouse.archives.gov/presidential-actions/executive-order-encouraging-international 
- support-recovery-use-space-resources/> accessed 18 June 2022. 
61 Matthew Weinzierl, ‘Space, the Final Economic Frontier’ (2018) 32(2) Journal of Economic 
Perspectives 173. 
62 Alexandra Kelso, ‘UK space policy and the politics of parliamentary debate’ (2016) 35 Space Policy, 
43 <https://doi.org/10.1016/j.spacepol.2016.02.005> accessed 8  October 2022. 
63 Mark Williamson, ‘The UK Parliamentary Space Committee. The emergence of a space lobby?’  
(1992) 8(2) Space Policy 159. 
64 Morrow (n 8). 
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The specific issue of whether a UK spaceport is financially sustainable is explored with 
reference to Abdullah et al,65  Browder and Newman,66 Handberg67 and Webber.68 The insights 
gained from these articles are applied to the evaluation of the UK’s attempt to establish a 
spaceport, to explain abrupt changes in administration and policy, and to make an argument 
as to the necessity of government funding for a spaceport as critical national infrastructure, in 
order to actively pursue the growth motivation underlying UK space policy.  

1.4.4 Geo-political Framework. 

Chapter 4 considers a number of theories that contribute to an analysis of the structural 
realities that form the framework within which UK space policy and law is formed. A path 
dependency analysis, as discussed by Hathaway,69 is applied to examine how UK space law 
has developed within a historical geo-political framework. The objective of this analysis is to 
understand the choices that have been made over time, in order to determine why the UK’s 
space laws have evolved in a particular direction.70 The analysis seeks to establish what the 
drivers behind the policy choices made by the UK government and its officials were, by first 
identifying their explicit policy goals, and then the influences which defined those policy goals. 
This evaluation of UK space policy again draws on insights from the work of Morrow 71 as to 
how the bureaucracy functions, and the challenges represented by public administration in a 
liberal democracy. The observation is made that the UK has been limited in its ability to frame 
future policy choices because of past historical political decisions, and the influence of 
bureaucratic administrative cultures in the bazaar of policy formation.    

The thesis then sets out an analysis of space geo-politics, which as Stuart72 notes, has been 
characterised by co-operation despite the potential for conflict. Finnemore and Skkink73  
provide an insight into how norms as to the appropriate standards of behaviour in space, have 
developed. The nature and evolution of space politics, specifically the competition in space 
between the USSR and the USA, and the position of Europe, China and India, is examined 

 
65 Zauher Abdullah, and others, ‘Spaceports: The Necessary Infrastructure For Private Spaceflight’, 
(International Space University, Barcelona 2008) <http://commercialspace.pbworks.com/w/file/fetch/ 
87095854/Abdullah%20et.%20al.%202011.pdf> accessed 26 June  2021. 
66 Becca Browder and Dava Newman,  ‘How to build a spaceport: Analyzing spaceport feasibility via 
financial analysis’ (Conference Paper, 70th International Astronautical Congress, IAC, Washington 
D.C., 2019), <https://www.researchgate.net/ publication/338719791> , accessed 11 April 2023; Becca 
Browder and Dava Newman,   ‘Economic Viability of Commercial Spaceports: A Case Study of the Mid-
Atlantic Regional Spaceport’ (Conference Paper,  ASCEND 2020,  Virtual, 2020) <DOI: 10.2514/6.2020-
4036>, accessed 11 April 2023.   
67 Roger Handberg, ‘Building the new economy: “NewSpace” and state spaceports’, (2014) 39 
Technology in Society 117 <https://doi.org/10.1016/j.techsoc.2014.09.003> accessed 15 September 
2021.   
68 Derek Webber, ‘Spaceport Business – Potential Markets through 2020’ (ISDC  23rd Annual 
International Space Development Conference “Settling the Space Frontier”, Oklahoma, 2004) 
<https://www.spacefuture.com/archive/spaceport_business_potential_markets_thru_2020.shtml>  
accessed 15 September 2021. 
69 Oona A. Hathaway, ‘Path dependence in the law: the course and pattern of legal change in a common 
law system’,  (2001) 86 Iowa  Law  Review, 602. 
70 Hathaway (n 69). 
71 Morrow (n 8) 14-17. 
72 Jill Stuart, ‘Exploring the Relationship Between Outer Space and World Politics: English School and 
Regime Theory Perspectives’ (PhD thesis, London School of Economics and Political Science 2008) 
14 <http://etheses.lse.ac.uk/2979/> accessed 24 October 2022. 
73 Martha Finnemore and Kathryn Skkink, ‘International Norm Dynamics and Political Change’ (1998) 
52(4) International Organization 887 <https://www.jstor.org/stable/2601361> accessed 11 December 
2022. 
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with reference to the work of Anderson,74 Davis Cross,75 Fawcett,76  Hickman,77 Johnson-
Freese,78 Muir-Harmony,79 Layne, 80 Rajagopalan,81 and Roberts.82 These studies of space 
geo-politics place the UK’s international standing in context, and so help to construct a 
framework that defines the choices the UK has when developing its space policy.   

The literature that contributes to an understanding of the critical path that has shaped the 
development of UK space policy, begins with that concerned with international relations in 
space. This theme is explored through the lenses of realism, liberalism and constructivism, 
with reference to the writings of Hahn,83 Joseph,84  Thies,85 and Pfefferle.86 In addition to the 
literature concerning the UK’s engagement with Europe and ESA, an understanding of the 
evolution of UK space policy has required engagement with the literature concerning the 
development of policy and legislative initiatives by the US.87 The insights gained from these 
sources enables the UK’s emphasis on the concepts of ‘thought leadership’,88 ‘soft power’ and 

 
74 Colleen Anderson, ‘German Space Exploration and International Cooperation’ (The American 
Institute for Contemporary German Studies, John Hopkins University), 
<https://www.aicgs.org/publication/german-space-exploration-and-international-cooperation/> 
accessed 14 March 2022. 
75 Mai'a K. Davis Cross, ‘The social construction of the space race: then and now’ (2019) 95(6) 
International Affairs 1403 <https://doi.org/10.1093/ia/iiz190>  accessed 14 March 2022. 
76J.E.S. Fawcett, Outer Space, New Challenges to Law and Policy (Claredon Press 1984). 
77 John Hickman, “Research Viewpoint: International Relations and the Second Space Race Between 
the United States and China” (2019) 17(3) Astropolitics The International Journal of Space Politics and 
Policy 178, 183-184. 
78 Joan Johnson-Freese, ‘The Geostrategic, Techno-Nationalist Push Into Space’ (2014) 20 OASIS 9, 
15 <https://revistas.uexternado.edu.co/index.php/ oasis/article/view/4006> 14 March 2022. 
79 Teasel Muir-Harmony, ‘The role of space exploration in Cold War diplomacy’ (2015) Physics Today, 
<https://physicstoday.scitation.org/ do/10.1063/pt.5.2027/full/> accessed 22 March 2022. 
80 Christopher Layne, The Peace of Illusions: American Grand Strategy from 1940 to the Present 
(Cornell University Press 2007) 63.  
81 Rajeswari Pillai Rajagopalan, ‘From earth to space: India and China’s space programmes gear up for 
intense competition ahead’  (Observer Research Foundation, 29 June 2020) <https://www.orfonline.org/ 
research/from-earth-to-space-68717/> accessed 14 March 2022. 
82 Darryl Roberts, ‘Space and International Relations’ (1988) 50 (4) The Journal of Politics, University 
of Chicago Press, Southern Political Science Association 1075, 1089. 
83 Mateo Hahn, 'Soft power, hard power, space power: Space programs of the United States and the 
United Kingdom’ (Master’s Thesis, Leiden University 2018).  
84 Aleena Joseph, ‘The Neo-Neo Debate in Understanding the Geopolitics of Outer Space’  (E-
International Relations, 25 September 2020) <https://www.e-ir.info/2020/09/25/neo-neo-debate-in-
understanding-the-geopolitics-of-outer-space/> accessed 15 March 2022. 
85 Cameron G. Thies, “Are Two Theories Better Than One? A Constructivist Model of the Neorealist–
Neoliberal Debate” (2004) 25 (2) International Political Science Review 159, 160-164. 
86 Tim Pfefferle, “The Neo-Neo Debate in the International Relations Theory” (E-International Relations, 
9 January 2014) <https://www.e-ir.info/2014/01/09/the-neo-neo-debate-in-international-relations-
theory-prog ress-or-regression/> accessed 15 March 2022. 
87 US Department of State - Archive, ‘Strategic Defense Initiative (SDI), 1983’ (US Department of State, 
23 March 1983) <https://2001-2009.state.gov/r/pa/ho/time/rd/104253.htm> accessed 14 March 2022; 
US Congress, 1990. Patents in Space Act: To amend title 35, United States Code, with respect to the 
use of inventions in outer space. Washington, D.C. Public Law H.R.2946, 101st Congress. 
<https://www.law.cornell.edu/uscode/text/35/105> accessed 15 March 2022; US Congress, 1998. 
Commercial Space Act: Promotion of Commercial Space Opportunities, Washington, Public Law 105-
303, 105th Congress;  US Congress, 2004. Commercial Space Launch Amendments Act of 2004, 
Washington: Public Law 10-492, 108th Congress. 
88 UKSpace, ‘Government announces package of new measures to drive space sustainability’ 
(UKSpace, 23 June 2022) <https://www.ukspace.org/government-announces-package-of-new-
measures-to-drive-space-sustainability/> 24 June 2022; Sam Tonkin, ‘Britain reveals plans to clean up 
SPACE JUNK: Government wants an 'RAC for space' to help rid Earth's orbit of millions of bits of debris 
and improve sustainability of future missions’ Mailonline (London, 23 June 2022) 
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the pursuit of ‘smart power’, as discussed in the King’s College review of  the UK’s influence 
in space,89 to be understood in the context of post-Imperial Britain’s continued search for a 
meaningful role in world affairs. Having explored the dynamics of hard, soft and smart power, 
the conclusion reached from the literature review is that the UK’s space strategy is shaped by 
constructivism, which is reflected in its pursuit of soft power by seeking to shape the norms 
that govern activity in space.  

The literature also provides an analysis of the historical development of UK space policy using 
three interpretive concepts. The first of these is Winston Churchill’s conceptualisation that the 
UK’s foreign policy priorities were a balance of ‘three overlapping circles’, namely, the 
Commonwealth, Europe, and the US. This section draws on the historical research of Barber,90 
Brinkley,91 Butler, 92  Guise,93 Johnson,94 and articles published by the European Space 
Agency (ESA)95 to understand the politics and perspectives that guided important political 
actors at specific points in time that have defined UK space policy.  Barber addresses the 
discussion of Britain’s ‘role’ in world affairs, and argues that this preoccupation is misguided 
as a state does not have a single role, but overlapping roles. Brinkley discusses Dean 
Acheson’ dismissive West Point Speech of December 1962 as to the existence of a 'special 
relationship' between the UK and the US.  The second concept utilised is that of ‘power’ and 
specifically ‘space power’, which are discussed with reference to the work of Nye,96 Peter,97 
and Pfaltzgraff,98 and applied to the UK through consideration of the research of Adcock, 99 

 
<https://www.dailymail.co.uk/sciencetech/article-10944997/UK-government-announces-plans-tackle-
space-junk.html> accessed 24 June 2022. 
89 Mark Hilborne  and Mark Presley, ‘Soft Power in Space: A Landscape Review of UK Influence’ (King’s 
College, Freeman Air and Space Institute,  February 2022) 4, 9-11.  
90 James Barber, “Britain’s Place in the World” (1980) 6(2) British Journal of International Studies 93, 
94-95 <http://www.jstor.org/stable/20096883> accessed 15 March 2022. 
91 Douglas Brinkley, “Dean Acheson and the ‘Special Relationship’: The West Point Speech of 
December 1962” (1990) 33(3), The Historical Journal 599, 601-604 <http://www.jstor.org/ 
stable/2639732> accessed 15 March 2022. 
92 Stuart A Butler,  ‘National prestige and in(ter)dependence: British space research policy 1959-73’ 
(Phd thesis, University of Manchester 2016).  
93 George Guise, ‘Margaret Thatcher’s influence on British science’, (2014) 6(3) Notes Rec 301, 305-
306. < DOI:10.1098/rsnr.2013.0067305-306> accessed 15 March 2022. 
94 Stephen B. Johnson, ‘A Failure to Communicate: The Demise of ELDO’ in Graham Hollister-Short 
(ed.)  History of Technology, vol. 22, (Bloomsbury Academic 2000). 
95 ESA, ‘The ESRO Convention and 'juste retour' (ESA, 14 June 2014) 
<https://www.esa.int/About_Us/ESA_history/The_ESRO_Convention_and_juste_retour> accessed 15 
September 2021;  ESA, ‘Convention on the Establishment of a European Space Agency Paris, 30 May 
to 31 December 1975. The European Space Agency, ‘ESA facts’ (ESA) <https://www.esa.int/About_Us/ 
Corporate_news/ESA_facts>  accessed 15 September 2021;  ESA, ‘Member States & Cooperating 
States’, (ESA) <https://www.esa.int/AboutUs/Corporate_ news/Member_States _Cooperating _States> 
accessed 14 March 2022.  
96 Joseph Samuel Nye, “Get Smart: Combining Hard and Soft Power” (2009) 88(4) Foreign Affairs, 
Council on Foreign Relations, 160 <http://www.jstor.org/stable/20699631> accessed 15 March 2022. 
97 Nicolas Peter, ‘Space power and its implications - The case of Europe’ (2010) 66(3) Acta Astronautica 
348, 349. 
98 Robert L. Pfaltzgraff, Jr, ‘International Relations Theory and Spacepower’ in Lutes C D and others 
(eds) Toward a Theory of Spacepower Selected Essays (National Defense University Press 2011). 
99 Tim Adcock, ‘Gaining and maintaining advantage in space: Space Domain Awareness or Space 
Domain Understanding?’ (King’s College, Freeman Air and Space Institute, 2019) 3. 
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Bowen100 and Hilborne and Presley101 as to the strategic considerations that influence national 
space policy in terms of miltary capability.  The third concept applied is the critical path 
dependency problem encountered when managing international agreements, as described by 
Broniatowski, Faith and Sabathier.102 

These interpretive concepts  are then applied to the UK’s engagement in space activities  
through six case studies which take in to account the historical analysis provided by Butler, 
Collins,103  Millard,104 Hall,105 Hill,106 Massey and Robins,107 and Russo.108 From this 
presentation of evidence, a Strengths, Opportunity, Threats, Weakness (SWOT) analysis is 
set out, which is used in the analysis to provide a framework of the structural realties within 
which UK space policy and regulation can be appraised.   

1.4.5  UK Space Policy. 

The critical review of the various concerns, aspirations and policy objectives that underlie the 
development of UK space policy is traced through two phases, the first lasted from 1967 to 
2009, and the second from 2010 to 2022. The insights gained from the review of this body of 
literature crystalise in the development of the interpretive concept of parsimony.  Parsimony 
explains the UK’s opposition, until 2010, to the formation of a space agency, human flight, and 
the development of rocket technology. This policy position appeared to change in 2010. 

The analysis of the evidence concerning the development of parsimony as a distinctive 
characteristic of space policy in the first phase draws on the work of Butler, Curtis,109 Guise,110 

 
100 ‘Britain possesses the sovereign Skynet military and intelligence satellite communication system, 
though its daily operation has been ‘outsourced’ to Airbus. Additionally, the contribution of the RAF 
Fylingdales radar to the American ballistic missile early warning and Space Surveillance Network and 
the Space Operations Centre at RAF High Wycombe are significant space duties for the MoD.’ Bleddyn 
E. Bowen,  ‘The Integrated Review and UK Spacepower: The Search for Strategy (King’s College, 
Freeman Air and Space Institute, 2019), 4.  
101 Hilborne and Presley (n 89) 4, 9-11. 
102 As discussed in the case study concerning the UK’s participation in the European Launcher 
Development Organisation (ELDO) in section 4.5.1, the UK’s space strategy has suffered from critical 
path dependency in that it was either dependent on its partners, and so exposed to the risks of them 
not delivering; or it was itself not on that critical path, and so was placed lower in the hierarchy of decision 
makers, and therefore dependent on the goodwill of the critical-path nation.  The critical path 
dependency problem provides a valuable insight in to the practical challenges and risks inherent in 
managing an internationally collaborative space strategy. David A Broniatowski, G Ryan Faith and 
Vincent G Sabathier, ‘The Case for Managed International Cooperation in Space Exploration’ (Centre 
for Strategic and International Studies, 2006), 4 <https://www.csis.org/analysis/case-managed-
international-cooperation-space-exploration> accessed 15 March 2022. 
103 Guy Collins, Europe in Space, (Macmillan 1990). 
104 Douglas Millard, An Overview of United Kingdom Space Activity 1957-1987 (ESA Publications 
Division 2005). 
105 Keith Hall, Polaris: The History of the UK’s Submarine Force (The History Press 2018). 
106 Charles N Hill, A Vertical Empire: The History of the UK Rocket and Space Programme, 1950–1971 
(2nd edn, Imperial College Press 2012). 
107 Harrie Massey and M. O. Robins, History of British Space Science (Cambridge University Press, 
1986). 
108 Arturo Russo, ‘Chapter 9: The Beginning of the Telecommunications Satellite Programme in ESRO’ 
in J. Krige and A. Russo (eds),  A History of the European Space Agency 1958 – 1987,  vol I (European 
Space Agency 2000) 265. 
109 Jeremy Curtis, ‘A place in space for the UK?’ (2010) 51(2) A&G 14-16 <https://academic.oup.com/ 
astrogeo/article/51/2/2.14/251389> accessed 16 March 2022. 
110 Guise (n 93) 305-306.  
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Hahn,111 Lyall and Larsen,112 and Wilmouth and Sivalingam.113 The literature covering the 
period from 2010 to 2022  includes that of Cheng,114  Lyall and Larsen,115 Mosteshar,116 
Schrogl,  Pragkratis and Baranes. 117 The evaluation of the UK’s military space aspirations 
draws on the analysis of Bowen,118 Stickings119 and Suess.120 All of these studies acknowledge 
the that UK space policy development has been influenced by limited access to financial 
resources.  

1.4.6 Regulatory Theory. 

The literature on space geo-politics, international relations, and the history of UK space activity 
contribute valuable insights into the different phases and nuances that underlie the 
development of UK space policy. When these insights are combined with those gained from 
Morrow as to the political dynamics of public administration, they enable an understanding of 
the bazaar politics that has characterised the interaction of politicians, bureaucrats, and the 
various interest groups engaged in space, in the development of UK space policy. This 
understanding of the interaction of bazaar politics through the political process enables the 
appraisal of the literature concerning the problems of designing an appropriate regulatory 
structure.   

Academic studies, such as those of Ayres and Braithwaite121 on responsive regulation, and 
Gunningham and Sinclair122 on SMART regulation, interact with reports published by the 
Organisation for Economic Co-operation and Development (OECD),123 the National Audit 
Office (NAO),124 and the Cabinet Office.125 The concerns reflected in these studies such as for 
regulatory effectiveness and efficiency, have been integrated into the core CCCC analytical 
framework used in this thesis. The CCCC framework is a narrower doctrinal lens for evaluating 
regulation than the broader conceptual approaches of framing flexible regulation and looking 
for innovative way to manage the regulatory process, considered by the theories of responsive 
regulation and SMART regulation, though all are broadly concerned with the same issues. The 

 
111 Hahn (n 83). 
112 Lyall and Larsen (n 22). 
113 Rupert C Wilmouth and Raj Sivalingam, ‘The new UK civil space strategy, 2008 – 2012’ (2008) Space 
Policy 24(2), 90, 93 <10.1016/j.spacepol.2008.04.00> accessed 16 March 2022. 
114 Bin Cheng (n 25). 
115 Lyall and Larsen (n 22). 
116 Mosteshar Keio (n 23). 
117 Kai-Uwe Schrogl, Spyros Pagkratis, Blandina Baranes (eds),Yearbook on Space Policy 2009/2010: 
Space for Society (Springer Verlag 2011). 
118 Bleddyn E Bowen,  ‘British strategy and outer space: A missing link?’ (2018)  20(2) The British 
Journal of Politics and International Relations 323. 
119 Alexandra Stickings, ‘Failure to Lift Off: The UK’s Space Launch Ambitions’, (Royal United Services 
Institute, 24 February 2021) <https://rusi.org/explore-our-research/publications/commentary/failure-lift-
uks-space-launch-ambitions> accessed 15 March 2022. 
120 Juliana Suess, ‘The UK Defence Space Strategy’ (Royal United Services Institute, 11 February 2022) 
<https://rusi.org/explore-our-research/publications/commentary/uk-defence-space-strategy> accessed 
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of complex legislation (Cabinet Office, March 2013). 
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narrower CCCC approach focuses on the risk evaluation that international investors will apply 
when appraising the UK’s space laws and regulations. This is a practitioner approach that is 
only obliquely considered in the literature, and so its use fills a gap in the research pertaining 
to UK space law. 

1.4.7  UK Space Law and Regulation. 

Mainura has published a useful descriptive article on the OSA,126 and Burges Salmon have 
published a guide to the regulation of commercial spaceflight.127 Elliot128 published a 
commentary as to the constitutional issues raised by the Space Industry Bill. Air and Space 
Law and Space Policy, have published several articles of interest on issues such as draft 
regulation, licencing, insurance and liability, safety, informed consent, environmental impact, 
traffic management, and the consequences flowing from the UK’s decision to leave the 
European Union (EU) by Crawford,129 Newman,130 Smith,131 Simmonds,132 and Wheeler.133 

 
126 Tunku Intan Mainura, ‘The United Kingdom’s Outer Space Act 1986’ (2018) 5(5) International Journal 
of Social Sciences and Humanities Invention 4704 <10.18535/ijsshi/v5i5.09> accessed 18 March 2022. 
127 Chris Chesterman and  Keith Beattie, ‘Regulating commercial spaceflight in the UK, A guide on what 
to expect from the new regulations in 2021’  (2021)’ Burges Salmon, <https://www.burges-salmon.com/-
/media/files/publications/open-access/regulating-commercial-spaceflight-in-the-uk-2021.pdf> 
accessed 4 October 2022. 
128 Mark Elliott, ‘What does the Space Industry Bill have to do with the Separation of Powers? A: More 
Than you’d Think’ (Blog, 27 September 2017), <https://publiclawforeveryone.com/2017/09/23/q-what-
does-the-space-industry-bill-have-to-do-with-the-separation-of-powers-a-more-than-youd-think/> 
accessed 8 October 2022. 
129 Hannah Crawford, ‘The Future of the United Kingdom’s Space Industry in a Post-brexit World: 
Mitigating the Effects of Brexit on the UK’S Commercial Space Industry’ (2021) 46(1) Air & Space Law 
81. 
130 Christopher J Newman,  Space Law & Policy: The U.K. Approach to the Regulation of Space 
Activities in Peter Read (ed), ‘Oxford Research Encyclopedia of Planetary Science’, vol 37 (Oxford 
University Press 2022) <https://doi.org/10.1093/acrefore/9780190647926.013.37> accessed 18 March;  
Christopher Newman, ‘The Space Industry Act 2018 - Rediscovering the UK sovereign launch capability’ 
(2018) The Space Journal, Room, 2(16) <https://room.eu.com/article/rediscovering-uk-sovereign-
launch-capability> accessed 18 March 2022; Christopher Newman, ‘The Draft UK Spaceflight Bill 2017: 
Bold Vision or Future Imperfect?’ (2017) The Precis (XI) 28 
<http://sure.sunderland.ac.uk/id/eprint/7537/> accessed 18 March 2022; Christopher Newman and 
Michael J. Listner, ‘A very British coup: Lessons from the draft UK Regulations for Cubesats’ (2015)  
The Space Review  <http://sure.sunderland.ac.uk/id/eprint/5990/> <https://www.thespacereview.com/ 
article/ 2816/1> accessed 23 March 2023. 
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(2020) 45(4&5)  Air & Space Law 367. 
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Joanne Wheeler and Matthew Archer, ‘The Environmental Narrative for the UK Launch Industry’, 
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These articles provide useful reviews of aspects of the regulatory regime for UK space 
activities, and those insights are applied in this thesis to the evaluation of the UK’s system of 
supervision and oversight of space activities.  Several of these studies identify weaknesses in 
the regime put in place, specifically with regard to wide delegated discretionary powers, lack 
of clarity of key terms, and the difficulty of judicial review. This literature therefore confirms the 
need for a comprehensive critical analysis.  

Supervision and oversight requires consideration of the issue of Environmental, Social and 
Governance (ESG) criteria. ESG is a rival to the traditional shareholder value theory developed 
by the 1976 Nobel Memorial Prize in Economics winner Milton Friedman.134 The UK 
Government, as would be predicted by Morrow, has aligned its self with ESG as this serves 
their interests because it provides a mechanism whereby they can use other people’s money 
to pursue their political objectives.  The ESG literature also provides the opportunity to explore 
the perspectives of international institutional investors.135  There is a substantial body of 
research that seeks to prove, or disprove, the claim that the application of ESG criteria results 
not only in social good, but also enhanced investment performance. This literature includes 
articles by Kotsantonis, Pinney, and Serafeim,136 Cornell,137 Kotsantonis and Serafeim,138 
Christensen, Serafeim and Sikochi,139 Giese, Lee, Melas, Nagy, and Nishikawa,140 Friede, 
Busch and Bassen,141 among others. These studies highlight many of the disputes as to the 
processes and validity of ESG investing. However, the four-part essay published by Tariq 
Fancy, Blackrock’s former Head of ESG investing, The Secret Diary of a ‘Sustainable 
Investor’142 confirms that the governing rules followed by institutional fund managers when 

 
Wheeler and Martin Soltau, ‘Solar Power from Space: A Solution to Net Zero?’ ViaSatellite (Rockville, 
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134 Shareholder theory is a normative theory of business ethics which holds that the social responsibility 
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He argued the obligation of managers is to maximize profits. Milton Friedman argued for individual 
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135 Larry Fink, the Chief Executive Officer (CEO) of US Fund Manager, BlackRock, Inc., after the 2008 
market crash, developed ESG as a marketing strategy which has challenged the traditional professional 
ethos of fund management which placed a primacy on fiduciary duty  and the maximisation of risk-
adjusted investment returns. John Masko, ‘BlackRock’s tyrannical ESG agenda’ UnHeard (London, 2 
March 2023) <https://unherd.com/2023/03/blackrocks-tyrannical-esg-agenda/?fbclid=IwAR1hpMf-
93XYh3IoPqWC zc3a5RuF6Dwkmth4d-_sXvQ8ZAkbZuyrdsqLUqg> accessed 5 March 2023. 
136 Sakis Kotsantonis, Chris Pinney, and George Serafeim, ‘ESG Integration in Investment 
Management: Myths and Realities’ (2016) 28(2) Journal of Applied Corporate Finance 10 
<https://doi.org/10.1111/jacf.12169> accessed 18 June 2023.  
137 Bradford Cornell, ‘ESG preferences, risk and return’ (2021) 27(1)  European Financial Management 
12 <https://doi.org/10.1111/eufm.12295> accessed 15 May 2023. 
138 Sakis Kotsantonis and George Serafeim, ‘Four Things No One Will Tell You About ESG Data’ (2019) 
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INSTREPOS:37369828> accessed 15 May 2023. 
139 Dane Christensen, George Serafeim and Anywhere Sikochi, ‘Why is Corporate Virtue in the Eye of 
The Beholder? The Case of ESG Ratings’ (2021) Harvard Business School, Working Paper 20-084 
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> 18 June 2023 
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taking responsibility for the management of other people’s money, remains fiduciary duty. As 
such, despite the public relations language of ‘stakeholders’, risk-adjusted expected 
investment return remains the primary investment criteria. It appears that ESG is viewed by 
investment managers as nothing more than a ‘box-ticking exercise’.143  Tariq makes the key 
observation that  the ‘portfolio manager’s view was that they’re already focused on 
performance since it usually determines their compensation, so if ESG information was truly 
useful they’d use it without being asked.’ 144 What should also be noted from the literature is 
that there is a growing backlash against ESG, and this will likely limit the ability of the UK 
government to harness ESG to achieve its aim of growing the UK space economy to reach its 
targets.145  

1.5  Research Questions. 

The central research question that this thesis addresses is to what extent the UK’s legal and 
regulatory structure for space is conducive for achieving the government’s objective of growing 
the UK space economy by attracting substantial international inward investment. This research 
question is addressed by linking each chapter using the concept of regulatory competition to 
determine how effective the UK’s space strategy is, and whether the policies pursued, and the 
laws and regulations put in place, are consistent with that strategy. The research question is 
also addressed by identifying the tensions that exist between the laws and regulations put in 
place, and the perspective of international investors that the government is seeking to attract 
to the UK in order to grow its space economy. 

The research questions can be broken down in to five areas of focus: a) the potential for 
regulatory competition; b) the motivation for regulatory competition c) the critical path that 
provides the framework to guide the evolution of UK space policy, d) the competitiveness of  
the UK space economy and regulation; and finally, e) the policies that the UK could implement 
if it were to enter a process of regulatory competition aimed at growing its stake in the global 
space economy.   

1.6  Methodology.  

As set out in the literary review, a wide range of secondary sources have been consulted. 
However, most of the evidence analysed in the thesis is primary in nature, and is found in 
international treaties, statutes and regulations. It includes government studies, and a range of 
other official documents, such as Parliamentary Select Committee reports, as well as strategy 
and policy documents from government departments and agencies. Evidence has also been 
extracted from reports published by specialised solicitor firms,146 companies, consultancies, 

 
IV. Epilogue: The Hero We Deserve (June 2022)’ <https://medium.com/@sosofancy/the-secret-diary-
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143 Fancy (n 142).  
144 Fancy (n 142).  
145 Masko (135);  Andrew Freedman, ‘BlackRock, UBS and 348 ESG funds "banned" in Texas’ Axios 
(Arlington, 25 August 2022) <https://www.axios.com/2022/08/25/texas-bans-blackrock-ubs-esg-
backlash> accessed 5 March 2023;  Texas Pressuring ‘Financial Giants on ESG Strategies’ Finnews 
(Zurich, 16 December 2022) <https://www.finews.com/news/english-news/54905-texas-esg-
stragegies-blackrock-state-street> accessed 5 March 2023; Michael Ginsberg,  ‘House Votes To Block 
Biden Rule Allowing Investors To Politicize Retirement Accounts’  Daily Caller (Washington D.C., 28 
February 2023) accessed 5 March 2023. 
146 These include firms such as Alden Legal,  Burges Salmon,   Debevoise & Plimpton LLP,   FieldFisher 
LLP,  and Herbert Smith Freehills,  and Scottish attorneys such as Brodies LLP,  and Harper Macleod 
LLP.  Alden Legal LLP < https://wearealden.com/> accessed 8 October 2022; Burges Salmon  (n 107); 
Debevoise & Plimpton LLP, <https://www.debevoise.com/> accessed 8 October 2022; FieldFisher LLP 
<https://www.fieldfisher.com/en> accessed 8 October 2022;  Herbert Smith Freehills LLP 
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trade associations, and the space press. Presentations given by representatives of United 
Nations Office for Outer Space Affairs (UNOOSA), ESA, and the UKSA, in a variety of public 
fora, including parliamentary committees, conferences, and seminars have been a valuable 
source of evidence.147  

Social science research is dynamic, and to reflect this, the application of concepts and theories 
that seek to provide explanations of the evidence at certain points in time, and in certain 
circumstances, has been eclectic. 148  The objective has been to find the best theory or concept 
that interprets or explains the evidence, and which furthers an understanding of the human 
interactions being analysed. Qualitative positivist research methods have been applied to 
reflect the fact that law is the result of changing social interactions over time.149  

The objective of the research has been to achieve an understanding of the influences that 
have shaped UK space policy and law by applying the objective historiographic methods 
pioneered by Leopold von Ranke150 which focus on chronological documentary archival 
research. As such, the initial focus has been on the collection of evidence in the form of 
historical facts, critical opinion, and statements of law and policy, from which interpretive 
themes are derived. The collection of the evidence has striven for neutrality in order to try and 
not pre-judge the interpretation, or to impose a political or ideological bias on the evidence.  

Doctrinal analysis has been used to identify what the black letter law is by providing a 
descriptive and detailed analysis of the law found in primary sources, before turning to consider 
broader issues of interest. The data collected from primary and secondary sources has been 
organized and appraised, and as part of this process, theoretical ideas emerge which seek to 
provide an initial explanation for what is observed from the evidence collected.  These initial 
explanations are then reviewed by applying concepts and theories derived from jurisprudence, 
economics, government, and international relations theory, in order to achieve a broader 
understanding of the evidence. Thus, the thesis has adopted an inductive research 
methodology.151   

1.7  Aims and Objectives.  

The first aim of the study is to provide a comprehensive analysis of UK space law and 
regulation to address that gap in the literature. This is done by first providing an analysis of the 
international legal framework, then by analysing the economic motive for regulatory 
competition. The research provides an appraisal of the historical experience that has shaped 
UK space law and regulation in the context of an analysis of where the UK is positioned in 
terms of its ability to exert ‘power’, and specifically ‘space power’. The CCCC framework of 
complexity, certainty, clarity, and cost, provides a critical appraisal mechanism to evaluate UK 
space law and regulation from the perspective of regulatory competition which has the 
objective of attracting international inward investment. 

 
<https://www.herbertsmithfreehills.com/> accessed 8 October 2022; Brodies LLP, 
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October 2022;  Harper Macleod LLP, < https://www.harpermacleod.co.uk/expertise/businesses-
organisations/ satellite-space-projects/> accessed 8 October 2022. 
147 The research that has been undertaken has not utilised qualitative research methods, but has been 
limited to observations made at public domain on-line conferences and seminars. There is scope to 
undertake further research utilising quantitative techniques, such as interviews and surveys. 
148 Kenneth Hoover and Todd Donovan, The Elements of Social Scientific Thinking (10th edn, Cengage 
Learning 2011).  
149 Hathaway (n 69). 
150 Leopold von Ranke, The Theory and Practice of History (Georg G. Iggers ed, Routledge 2011).  
151 Alan Bryman, Social Research Methods (5th edn, Oxford University Press 2016), 4, 7.  



19 
 

The second aim of this study is to provide an analysis of how the UK’s space policy has evolved 
since the ending of the WW2.   This has been done through a historical analysis of UK space 
policy development, with the objective of identifying what the structural influences on that 
policy have been. A secondary objective has been to seek to identify tensions that may emerge 
from shifts in technology, as well as geo-political conflict and competition, so as to identify the 
impact these may have on UK space policy, law and regulation. It is assumed that the UK 
space regulatory regime will need to take in to account the risk these change represent if it is 
to evolve and adapt.  

The third aim has been to understand the strategic position of the UK space economy within 
the global space economy, and in the context of Britain’s ability to assert ‘power’ in the world. 
The objective is to achieve a realistic appraisal of British power, and so an understanding of 
the interaction between geo-political considerations and domestic political and economic 
priorities.  Together these considerations provide the background which underlies the 
formation of UK space policy and law, and so determines the UK’s ability to enter into an 
aggressive process of regulatory competition.   

The fourth aim has been to identify the essential characteristics required of a UK space policy 
to be implemented through a legal and regulatory regime which aims to achieve commercial 
success in a competitive global space economy. Whether this commercially orientated policy 
can be reconciled with the UK’s national security concerns is considered in the context of 
current geo-political stresses.  

The fifth aim of the study is to demonstrate the need to ground an understanding of the law 
and proposed regulation of UK space activity, in the practical reality of attracting international 
private sector engagement. To achieve its objectives the UK government will need to 
understand and respond to the perspectives of its target market. As such, a critical research 
objective has been to identify areas of tension where there is a miss-match between what the 
government aspires to, and what financial markets will enable.  

1.8. Thesis Structure. 

The thesis is structured to begin with a broad view of the research question, and to then 
progressively dig deeper into relevant aspects of it. The aspect of the research question 
focused on in chapter 2 through the analysis of international space law, is to determine whether 
states can compete using regulation in the space sector in the context of the UN space treaties.  
If states can, then that raises the question of whether there is the scope for the UK to enter 
into a process of national regulatory competition.  Chapter 3 considers whether there is 
sufficient economic motivation to compete to gain a greater share of the global space industry. 
If the potential growth of the global space economy is attractive, the subsidiary research 
question focuses on how realistic is the UK’s aspiration to grow its UK space economy from 
6% in 2010, to 10% of the global space economy by 2030.  Chapter 4 defines the evolving 
framework of UK space policy and law within the context of a changing geo-political 
environment to understand the international framework within which UK space policy has 
developed. The focus then shifts in chapters 5 and 6 to understanding the domestic political 
influences on the formulation of UK space policy and regulation. Thereafter, the research in 
chapter 7 to 9 focuses on UK space legislation, associated regulations, and the interpretative 
guidance provided. The thesis provides a detailed doctrinal analysis of the OST 1986, the SIA 
2018, the SIR 2021, and the CAA guidance documents. In answering the research question 
the research applies the CCCC framework to consider whether the UK has a legal and 
regulatory structure for space that is not overly complex, which is clear as to what the legal 
and regulatory provisions require, which offers to investors the essential certainty they require 
as to the interpretation of the law, and where compliance does not impose undue cost burdens.   
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Chapter 2.  International Space Law.  

2.1  Introduction.  

This chapter evaluates the potential for regulatory competition by considering how 
international law influences UK space law and regulation, and how UK space law interacts 
with international law. The framework of international law in its broad sense is considered in 
section 2.2. The distinction between Air Law and Space Law is set out in section 2.3.  In section 
2.4, the analysis narrows to focus on the five UN space treaties, of which the UK has signed 
and ratified the first four, which create the international legal framework for space. National 
supervisory frameworks for civil space activities are examined in section 2.5. The analysis 
concludes that international space law is imprecise, and so the obligations that states assume 
when supervising the activities of their citizens in space under the UN treaties are open to 
different interpretations. This flexibility enables regulatory competition, as discussed in section 
2.6. 

2.2  International Law Latu Sensu. 

The legal framework for space activities has been established by international law as it is an 
area beyond national jurisdiction.  The international legal system is geared towards the 
international community of states, represented by governments,152 where despite the obvious 
differences, states, regard themselves in formal terms as ‘sovereign and equal’.153 The general 
commitments contained in the legal framework established by the first four UN treaties were 
shaped by the interests of the powerful states engaged in space activities.154 This chapter 
argues that because the UN treaties are broadly drafted, this has enabled the rules to be 
adapted, and for some states to resist strict compliance with the original understanding of the 
rules in order to pursue their own interests. 

Although international law lacks a defined central constitution, both the UN Charter and the 
Statute of the International Court of Justice (ICJ) are considered to be constitutive 
documents.155 Though there are courts specifically set up to apply international law, such as 
the ICJ, states must voluntarily submit to their jurisdiction.156 Article 38(1) of the ICJ Statute 

 
152 Malanczuk (n 32) 2. 
153  Crawford (n 33) 431-433; Orekhelashvili (n 32) 11; Malanczuk (n 32) 3. 
154 International law is a horizontal system of law which operate on principles of reciprocity and 
consensus because it lacks central institutions for promulgation and enforcement. For its 
implementation, international law primarily depends on national legal systems, which have a defined 
hierarchy of legal sources and a structure of command, obedience, and enforcement. This formal 
position is challenged by the realist international relations perspective, which take the view that 
international law has limited sway, and as argued by Goldsmith and Posner, international law results 
merely from state interests. The ‘realist school emphasize the role of power and of national interest in 
international relations, and so they take the view that international law is ineffective and unenforceable 
when an issue arises of critical state interest. Nevertheless, it is recognized that international law has a 
normative role to play in managing global interdependence, as it is in the self-interest of states to 
regulate their interactions rationally based on reciprocity. For this reason, states generally follow 
international law, unless they are powerful enough to resist its pressures. Orekhelashvili (n 32) 5-6, 9-
10, 17,60; Malanczuk (n 32) 3-7; Boyle and Chinkin (n 35) 15; Jack Goldsmith and Eric Posner, The 
Limits of International Law (Oxford, 2005), 3; Steer (n 49) 4;  Crawford (n 33) 15, 17. 
155 Steer (n 49) 5. 
156 Orekhelashvili (n 32) 579. 
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provides that the Court shall apply international conventions,157 international custom,158 
recognized general principles of law,159 judicial decisions,160 and learned legal writings.161 
From the text of Article 38 of the ICJ Statute it is not clear whether there is intended to be a 
hierarchy between the enumerated sources.162 International law has no formal stare decisis 
doctrine.163 International law applies the lex specialis164 rule, which holds that a special law 
prevails over a more general law, and the lex posterior 165 rule, which asserts the primacy of a 
more recent law over an older one. Certain norms of customary law are considered 
‘peremptory’ or non-derogable.166 

 
157 The word ‘convention’ means a treaty. Treaties are the major instrument of cooperation in 
international relations. They act as contracts between states, and they are binding, because states have 
negotiated and explicitly agreed to their terms.  As soon as a state has signed a treaty, even if it has not 
ratified it, it is obliged as an extension of the pacta sunt servanda rule (‘agreements must be kept’), to 
refrain from acts that would defeat the object and purpose of the treaty. If a state breaches a treaty 
provision, any other state that is injured by this may demand cessation of the activities, as well as an 
apology or reparations. If the state responsible does not respond the injured state may bring a case 
before the ICJ or initiate countermeasures. Treaties also often also seek to declare customary law and 
to establish universally accepted norms.  Crawford (n 33) 19-20, 28-31, 572-575; Orekhelashvili (n 32) 
33-35; Steer (n 49) 6-7, 13; Malanczuk (n 32) 35, 38.  
158 Custom’ is constituted by two elements: there must be evidence of state general practice (the 
objective element), and this practice must be ‘accepted as law’ (the subjective element). ‘General 
practice’ includes the conduct of all states which can participate in the formulation of the rule, or who 
have interests that are specially affected. Unanimity is not required, so a state can be bound by the 
general practice if it is not a ‘persistent objector’. State practice must be shown to be accompanied by 
the conviction that it reflects a legal obligation, and that the behaviour is not just a habit or tradition.  The 
technical name of the psychological element is opinio iuris sive necessitates. The English translation of 
this Latin phrase is ‘An opinion of law or necessity.’  It is a conviction by a State that a certain form of 
conduct is required by international law’. A persistent objector cannot veto the emergence of a 
customary norm, it simply ensures that a specific norm does not apply to it. Crawford (n 33) 26, Steer 
(n 49) 8-9; Malanczuk (n 32) 46;  Orekhelashvili (n 32) 36-37, 43. 
159 General principles of law may be appealed to if a point is not settled by either treaty or custom. This 
source was included among the sources of international law to ensure there were no gaps where treaties 
or customs did not provide clear rules. Thirlway (n 50) 95, 108; Crawford (n 33) 34; Orekhelashvili (n 
32) 48-49;  Steer (n 49) 9-10. 
160 Judicial and arbitration decisions can also be used as evidence of customary law, and judges may 
also be able to create new law. Crawford (n 33) 35, 37-38; Malanczuk (n 32) 51. 
161  Learned writings are a subsidiary source in developing new rules of law, and can be evidence of 
customary law, though some now dispute this proposition. The 9th edition of Akehurst has edited out 
from the 7th edition this sentence: ‘Like judicial decisions, learned writings can be evidence of customary 
law, but they can also play a subsidiary role in developing new rules of law.’ Both editions reflect 
sensitivity to the emergence of ‘a multipolar and multicultural world’. Orekhelashvili (n 32) 51; Malanczuk 
(n 32) 51; Crawford (n 33) 40. 
162 Article 103 of the UN Charter holds that if there is a conflict between an obligation under any other 
source of law and the Charter, the Charter prevails. Usually, treaties prevail over custom, and custom 
then takes precedence over general principles and subsidiary sources.  Steer (n 49) 15, 17; Crawford 
(n 33) 20; Orekhelashvili (n 32) 54; Malanczuk (n 32) 57. 
163 The English translation of this Latin phrase is ‘To stand by things decided’. Though the judgments of 
the ICJ authoritatively clarify international law, its previous judgments are not binding precedents, 
although previous decisions are usually considered. Steer (n 49) 10; Thirlway (n 50) 110; Orekhelashvili 
(n 32) 50. 
164 ‘[L]ex posterior generalis non derogat priori speciali (a later law, general in nature, does not repeal 
an earlier law which is more special in nature).’  There is also the lex specialis derogat legi generali (a 
special law prevails over a general law) principle. Orekhelashvili (n 32) 54. 
165 The Latin phrase ‘Lex posterior derogat priori’ means a later law repeals an earlier law.  Boyle and 
Chinkin (n 35) 211-229;  Orekhelashvili (n 32) 54; Steer (n 49) 17. 
166 It is not clear which customary law norms are peremptory as this requires ‘the international 
community of States as a whole’ to agree. Orekhelashvili (n 32) 46, 55-58; Steer (n 49) 16-17. 
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Examining space law in its broad sense enables an appreciation of how innovative legal 
solutions may address new problems that arise in the context of the cooperation required to 
exploit the opportunities of space.167 As inter-governmental organisations (IGO) have gained 
greater influence in world affairs, so non-traditional forms of regulation, or ‘soft law’, have 
supplemented the established formal sources of law.168  Soft law as guidelines of conduct, 
operate in the grey zone between law and politics.169 Although United Nations General 
Assembly (UNGA) resolutions are not binding, they do have normative value.170 Soft law flows 
from State practice, and includes working arrangements, informal standards, 
recommendations, resolutions, and procedures.171 Soft law, therefore, consists of non-binding 
instrument such as principles, guidelines, aspirational statements, or statements of policy 
agreement.172  State behaviour is influenced by such guidelines because adherence serves to 
signal the requirements of good faith.173 Soft law is relevant from a sociological perspective 
because it can establish ‘legitimacy’,174 which is then incorporated into the processes that 
result in the formation of customary law or treaty law.175 Soft law can also develop, or help, 
interpret treaty rules.  International norm-creation as soft law can take place in many different 
ways. Transparency and Confidence Building Measures (TCBM) are often a combination of 
hard and soft law, which can be standalone actions, or they may be adopted in combination 
with other legal measures.176 Memorandum of Understanding (MOU) agreements can be used 
to elaborate rights and duties, privileges, and immunities, in international space activities. Both 
can be sources of soft law.177  

Though national law may govern the supervision and authorisation of the activities of a specific 
countries’ nationals in space, those activities interact with international law in terms of 

 
167 Dunk (n 51) 126; Frans von der Dunk, ‘International organizations in space law’ in Frans von der 
Dunk and Fabio Tronchelli (eds), Handbook of Space Law (Edward Elgar Publishing, Cheltenham   
2017) 307 – 317. 
168 The UN is the primary IGO that is relevant for the development of space law.   Though IGO’s are not 
included in the Statute of the ICJ enumerations of sources of public law, they are ‘regulatory’ or 
‘operational’ organisations that play an important part in the development of space law.   IGO’s also 
serve as forum for member states where discussions may subsequently lead to the conclusion of 
treaties. Customary international law may evolve from the documents they draft.  The internal binding 
regulations they formulate, such as those of the International Telecommunications Union (ITU), may 
also influence the creation of binding national and international law. The understanding and 
interpretation of their rules, that is then applied in national law, is facilitated by their dispute resolution 
systems. A broad understanding of international space law requires an appreciation of inter-
governmental institutions such as the ITU, the International Civil Aviation Organization (ICAO), the 
International Maritime Organization (IMO), the European Space Agency (ESA) and the European Union 
(EU), as well as UN agencies such as the Inter-Agency Space Debris Coordination Committee (IADC),  

formed as an intergovernmental body to address the hazard of space debris. All of these organisations 
are active in the development of soft law to address problems through their activities and organisational 
processes.  Steer (n 49) 19; Spencer (n 48) 17 -18; Dunk (n 45) 37-39. 
169 Malanczuk (n 32) 54. 
170 The ICJ has stated that UN General Assembly resolutions may indicate emerging customary law 
because they can constitute evidence of opinio juris. However, a resolution passed at a meeting of an 
international organisation is never conclusive evidence of customary law.  A series of resolutions, 
however, may show the required evolution of opinio juris.  Steer (n 49) 20;  Crawford (n 33) 19-20; 
Orekhelashvili (n 32) 46-47 
171 Lyall and Larsen (n 22) 34. 
172 Steer (n 49) 19. 
173 Steer (n 49) 19. 
174 Boyle and Chinkin (n 35) 24-35. 
175 Malanczuk (n 32) 54. 
176 Steer (n 49) 22-24. 
177 Lyall and Larsen (n 22) 33-34. 
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processes and expectations. Therefore, the regulation of space activities often starts with the 
use of informal structures and arrangements, which over time evolve into guidelines which are 
then voluntarily accepted and implemented by national space agencies and other regulatory 
authorities.  Bilateral and multilateral space treaties have dealt with ad hoc instances of 
international co-operation. These have ranged from the creation of a satellite search and 
rescue system,178 provision of launch services,179 space science,180 and cooperation 
agreements. A good example of a multilateral treaty addressing specific elements of the space 
environment is the 1998 Intergovernmental Agreement on the International Space Station 
(ISS).181 The ISS Agreement details how the technical, operational, political, and financial 
issues particular to space activities can be translated into legal texts, rights, and obligations.182   

There are a number of other legal regimes that are of relevance for space activities. From a 
commercial perspective, a number of international organisations contribute to the development 
of space law. The International Institute for the Unification of Private Law (UNIDROIT)183 has 
drafted a Protocol complementing the Cape Town Convention that provides a legal framework 
for financing space assets.184  The World Trade Organization (WTO) has become involved in 
various space sectors due to the privatisation of satellite communications. The treaties of the 
World Intellectual Property Organization (WIPO) are relevant in the context of space with 
reference to the provision of patent protection for inventions developed in space.185 As such, 
space law comprises every legal or regulatory regime that may have a significant impact on a 
space activity or space application. Many rules and principles of domestic law apply to space 
activities, even when space is not directly referenced.186 Judicial decisions on national space 
legislation, however, are not a source of international law, as they only apply to a specific 
national legal system.187 If over time, the state practice of one state are adopted by other 
states, those individual national judicial decisions may contribute to the development of 
customary international law. 

Regulatory competition can facilitate innovative solutions as it provides an opportunity to 
develop legal solutions to problems that appeal directly to the target investors. For example, 
the operating practices of international satellite operators, before and after privatisation, have 
influenced space law latu sensu.188   As illustrated by the OneWeb merger with France’s 
Eutelsat,189 and the take-over of Inmarsat by the American Viasat,190  the regulation of 
international commercial entities operating in space involves complex interactions by 
government and regulators that reflect political concerns about competition and national 

 
178 Dunk (n 51) 116. 
179 Dunk (n 51) 117 – 118. 
180 Dunk (n 51) 116 – 121. 
181 Dunk (n 45) 44 - 47; Dunk (n 51) 113. 
182 Dunk (n 51) 118 – 120. 
183 UNIDROIT, ‘Space protocol presented at UN-COPOUS Legal Subcommittee’ <https://www. 
unidroit.org/> accessed 7 August 2021. 
184 Dunk (n 51) 125. 
185 Von der Dunk (n 167) 276 - 277. 
186 Dunk (n 45) 1, 5; Lyall and Larsen (n 22) 34; Steer (n 49) 12. 
187 Although Judicial decisions are not currently an influential source in the direct development of space 
law, they have considerable indirect influence as many judicial decisions occur in other areas of 
international law that have applicable in space.  Steer (n 49) 11. 
188  Von der Dunk (n 167) 305. 
189 DBEIS, ‘OneWeb merger with Eutelsat’ (DBEIS, 26 July 2022) <https://www.gov.uk/ 
government/news/ oneweb-merger-with-eutelsat> accessed 13 October 2022.  
190 Dale Wainwright, ‘UK competition authorities to review Viasat’s Inmarsat takeover bid’ (Oslo, 
Tradewinds, 27 July 2022) <https://www.tradewindsnews.com/finance/uk-competition-authorities-to-
review-viasat-s-inmarsat-takeover-bid/2-1-1267130> accessed 13 October 2022. 
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security, as well as issues of national pride.191  As space has implications for national security, 
the regimes that are focused on arms control, such as the 1987 Missile Technology Control 
Regime (MTCR), and the 1996 Wassenaar Arrangement on Export Controls for Conventional 
Arms and Dual-Use Goods and Technologies, can result in problems.  The international 
community has recognised the need for control over the transfer of certain weapons and dual-
use technologies to prevent irresponsible behaviour in space.192  The UK identified the 
problems that arise from US security concerns,  and entered in to a process of regulatory 
competition through negotiating with the US a Technology Safeguards Agreement (TSA) 
which enabled Virgin Orbit (VO) to attempt the first  horizontal launch of satellites from 
Cornwall Airport Newquay (CAN) in January 2023. These agreements, negotiations, and 
understandings, all form part of an evolving body of space law. Keeping abreast of these 
developments provides an opportunity to tailor national law and regulations to address issues 
of concern. Understanding the problems that may be encountered, provides the opportunity to 
seek regulatory solutions through legal innovation.   

2.3  Air and Space Law.  

Before discussing space law, it should be noted that there is no agreement as to where the 
boundary between airspace, subject to state sovereignty,193 and outer space, lies.194 The UN 
treaties make a distinction between activities that take place in outer space, and so are not 
subject to national law, and activities that are within airspace and so are governed by national 

 
191 The proposed Eutelsat-OneWeb merger included the acceptance of ‘preferences’ for UK launch and 
procurement by the merged entity, and the retention of a ‘golden share’ for the UK Government. 
However, the UK’s retention of its ‘golden share’ is likely to become an issue if the merged company 
submits a tender for the EU’s proposed €6bn satellite broadband constellation. Neil Masterson, chief of 
OneWeb, has suggested that a “proxy structure” could be organised that would satisfy the EU’s 
sovereignty requirement, but which also would also enable “us to do business with the Department of 
Defence . . . There’s no reason why that model cannot be translated to Europe or to any other country”.  
DBEIS OneWeb (n 181); Peggy Hollinger, ‘The UK faces an awkward choice over its golden share in 
OneWeb’ Financial Times (London, 21 September 2022,) < https://www.ft.com/content/ d13d65af-69d3-
4468-881d-5082f926c7b5> accessed 13 October 2022.  
192 MTCR, ‘Missile Technology Control Regime. MTCR brochure – who we are and what we do’ (MTCR) 
< https://mtcr.info/> accessed 7 August 2021;  Spencer (n 48) 18 – 20; Wassenaar, ‘The Wassenaar 
Arrangement, On Export Controls for Conventional Arms and Dual-Use Goods and Technologies’ (22 
June 2021) <https://www.wassenaar.org/> accessed 7 August 2021. 
193 Prior to the First World War (WW1), the legal status of airspace was undefined in international law. 
When during that war the military importance of controlling airspace became clear, states on security 
grounds asserted their complete sovereignty over their airspace. A new rule of customary law quickly 
arose to that effect.  Article 1 of the 1919 Paris Convention asserts that each State has “complete and 
exclusive sovereignty over the airspace above its territory. The Convention on International Civil 
Aviation of 1944 (the ‘Chicago Convention’), which set out the legal and institutional framework for 
international civil aviation, reaffirmed that principle. The customary rule is that one states aircraft may 
fly over the high seas, but it may not fly over the territory of another state.  There is no concept of 
"innocent passage" at high altitudes comparable to the maritime concept. The Chicago Convention 
established the International Civil Aviation Organisation (ICAO), a UN Specialised Agency, as the main 
forum for the development of international and domestic air law. ICAO is not a global regulator, and the 
stipulations of its standards ‘never supersede the primacy of national regulatory requirement’, but it does 
have quasi-legislative powers to lay down ‘international standards’ concerning air navigation. Lyall and 
Larsen (n 22) 3; Doyle (n 37) 2; Dunk (n 51) 60 – 61;  Orekhelashvili (n 32) 214, 217-218; Convention 
Relating to the Regulation of Aerial Navigation Signed at Paris, October 13, 1919 (Paris Convention) 
[No longer in force]. <http://library.arcticportal.org/1580/1/1919_Paris _conevention.pdf> accessed 16 
July 2022; Convention on International Civil Aviation, (adopted 7 December 1944, entered in to force  4 
April 1947) 15 UNTS 295. <https://treaties.un.org/Pages/show Details.aspx?objid=0800000280163 
d69&clang=_en > accessed 12 October 2022;  ICAO, ‘About ACAO’ (ICAO) 
<https://www.icao.int/about-icao/Pages/default.aspx> accessed 7 August 2021.  
194  Lyall and Larsen (n 22) 135 -136. 
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law. The different legal regimes of air and space law impact both state sovereignty and national 
jurisdiction.195 Without a clear demarcation, regulatory uncertainty could inhibit investment in 
the activities that straddle this boundary.  The prospect of space tourism has raised the 
boundary issue and highlighted the need for a spatial, rather than a functional, demarcation 
for the application of air and space law.196  

2.4  Space Law. 

The law-making processes of international space law are embedded in public international 
law, which is defined with reference to the ICJ.197 Space law started out as soft law - the first 
statement of space law was the 1963 UN General Assembly Space Principles Declaration, 
later incorporated in the OST 1967.198   Because space is an area beyond the exclusive 
jurisdiction of individual States, international law helps to coordinate activities in space.  
Coordination is necessary because space law deals with technology developed on, and 
managed from, earth.199 For international space law, the most important source is treaties. 
Customary law is of less importance for outer space activities, but some customary law may 
have developed since 1957.200 As noted in section 2.2, space law also includes all the soft law 

 
195 Outer space is conceived as being a global common “without frontiers”, where operational freedom 
is only restricted under international treaty or customary international law.  State sovereignty could exist 
as high as it can be enforced, as equatorial states asserted when claiming the geostationary orbit above 
their respective states in the 1976 Bogota Declaration.   Laude, Zarzar, and Mandl argued that because 
the physical nature of flight in outer space is so different from airspace flight, that such flights would be 
beyond the control of subjacent states, and so separate legal regimes are required to regulate the use 
of airspace and outer space. No permission has been given for satellite over-flights by any state, but 
satellites do so orbit. Emile Laude, a Belgian lawyer, first mentioned ‘Space Law’ in 1910.  In 1926, V. 
A. Zarzar, a senior official in the Soviet Air Ministry published a second paper on space law. The first 
comprehensive monograph was published by Vladimir Mandl in 1932. ‘The notable dissenter was the 
Soviet scholar Korovin (1934), who believed that altitude and speed notwithstanding, over flights of 
national territory at any speed or altitude could involve threats to safety and security, and states have a 
right to defend and protect their national integrity by any appropriate means available to them.’ Doyle (n 
37) 1-4; Dunk (n 45) 2; Dunk (n 51) 61; Lyall and Larsen (n 22) 142-148; Jankowitsch (n 46) 1, 3;  
196 The development of craft that can operate in both outer space and air space requires that the 
boundary issue be addressed. Without agreement on such a demarcation there is uncertainty as to what 
may constitute an air-craft or a space-craft, and how each vehicle is to be regulated. Agreement on a 
100 kilometre (km) outer space lower boundary would solve many jurisdictional issues, but not that of 
innocent passage through foreign airspace which is usually required to access outer space. Dunk (n 
51) 64 – 75; Alexandra Harris and Ray Harris, ‘The need for air space and outer space demarcation’ 
(2006) 22(1) Space Policy 3 < https://doi.org/10.1016/j.spacepol.2005.11.004> accessed 12 October 
2022;  Loren Grush, ‘Why defining the boundary of space may be crucial for the future of spaceflight’ 
The Verge (Washington, 13 December 2018,) <https://www.theverge.com/2018/ 
12/13/18130973/space-karman-line-definition-boundary-atmosphere-astronauts> accessed 11 
October 2022. 
197 Steer (n 49) 8, 24;  Zhukov and Kolosov (n 39) 10, 15, 17; Dunk (n 51) 29 – 30. 
198 Steer (n 49) 20. 
199 Dunk (n 45)1-2; Lyall and Larsen (n 22) 2. 
200 The term “instant customary international law” comes from the title to Bin Cheng’s article, “United 
Nations Resolutions on Outer Space “Instant” International Customary Law (1965) 5 Indian J. Int. L. 23 
(rep. Cheng, 125-49). Cheng argued that custom could be deduced from declarations in General 
Assembly resolutions, such resolutions constituting at once elements of State practice and evidence of 
the necessary opinio juris, without further State practice, to afford evidence of a new rule of customary 
or general international law. Cheng, however, had cautioned against the simple assumption that UNGA 
resolutions make law, and his view of instant law-making is limited to very specific circumstances. It 
depended on a strong consensus in favour of such a resolution, and the appropriate wording. In Cheng’s 
view, the main UNGA resolutions concerning outer space fail this test because they merely articulate 
principles by which States “should be guided “rather than potential normative rules”. Cheng stresses 
instead the need for subsequent confirmatory practice, or at least the absence of contrary practice. 
Boyle observes that the jurisprudence is not favourable to notions of instant law-making.  Thirlway  notes 
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rules of international law that regulate the relations of states and IGO’s in regard to outer space 
and space activities.  

In 1959 UNGA began to consider the legal problems that may arise in the context of outer 
space activities following the  launch in 1957 of the world’s first ever satellite, ‘Sputnik’ by the 
USSR.201  On the 13 December 1958, the UNGA voted on Resolution 1348 (XIII)  ‘Question 
of the Peaceful Use of Outer Space,’ which established an ad hoc Committee on the Peaceful 
Uses of Outer Space (COPUOS).202 The General Assembly defined COPUOS’s  terms of 
reference and instructed it “to study the nature of the legal problems which may arise from the 
exploration of outer space.” 203  The final report of COPUOS was approved in June 1959.204 
The ad hoc committee became permanent by UNGA resolution 1472(XIV) of 12 December 
1959.205    Decisions in COPUOS are taken on the basis of a consensus of all the members.206 
COPUOS’s Legal Subcommittee has drafted the five international space treaties, as well as 
the resolutions concerning outer space, which together, represent the core of space law. 207  
With the collapse of the USSR in 1991, COPUOS became a forum for space law development 
using UNGA resolutions to provide guidance for national regulations as to how to conduct 
activities within the boundaries set by the outer space treaties. 208  

International space law was established on the principle that states control space activities,209  
although, as highlighted by Article VI of the OST, the possibility of private commercial space 
activity was not completely ignored.210  The UN space treaties were formulated in the context 
of security concerns during the ‘Cold War’ between the US and the USSR.211 The legal 
principles set out were designed to ease tension in outer space activities.212  Drawing on 
Hathaway’s213   concept  of path dependency which argues that an outcome is shaped by the 

 
that Cheng’s theory, though influential for a time, was implicitly rejected by the ICJ. Lyall and Larsen 
comment that if ‘certain fundamentals contained in and restated in successive Space Resolutions and 
complied with by states’, then this is the materials from which custom is formed.  Alan Boyle, ‘Soft Law 
in International Law Making’ in Malcolm D Evans (ed), International Law (3rd edn, Oxford University 
Press 2010) 135;  Lyall and Larsen (n 22) 44; Thirlway (n 50).  
201  Von der Dunk (n 167) 274; UKSA,  ‘Spaceflight legislation and guidance (Guidance and legislation 
for Spaceflight)’ (UKSA, published 16 April 2014, updated  29 July 2021) <https://www.gov.uk/ 
guidance/apply-for-a-license-under-the-outer-space-act-1986> accessed 23  March 2023. 
202 The draft resolution was adopted by 53 votes to 9, with 19 abstentions. The vote was between the 
US and its allies in favour, and the USSR and its allies, against. The record of the discussion, Agenda 
Item 60, highlights a very significant divergence of perspectives.  United Nations Digital Library, ‘General 
Assembly, 13th session: 792nd plenary meeting, Saturday, 13 December 1958, New York’ (UN, 1958) 
614 – 622 <https://digitallibrary.un.org/record/ 731764?ln=en> accessed 7 August 2021. 
203 Zhukov and Kolosov (n 39) 26-33; Doyle (n 37) 8. 
204 COPOUS, ‘Document A/4141, Report of the Ad Hoc Committee on the Peaceful Uses of Outer 
Space, of 14 July 1959’ (United Nations Digital Library, 1959) <https://digitallibrary.un.org/record/ 
840867?ln=en> accessed 7 August 2021. 
205 UNOOSA, ‘RES 1472 (XIV) International Co-operation in the Peaceful Uses of Outer Space, 12 
December 1959. Adopted without a vote’ (UNOOSA, 12 December 1959 )  <https://www.unoosa.org/ 
oosa/oosadoc/data/resolutions/1959/general_assembly_14th_session/res_1472_xiv.html> accessed 7 
August 2021. 
206 Orekhelashvili (n 32) 223; Zhukov and Kolosov (n 39) 26. 
207 ’The Security Council and the International Court of Justice to date have never been involved in a 
matter concerning outer space.’ Zhukov and Kolosov (n 39) 27; Von der Dunk (n 167) 274 -275. 
208 Dunk (n 51) 103 - 105. 
209 Blount (n 54) 518. 
210 ‘This article is quite exceptional in international law and makes states "internationally responsible for 
national activities in outer space" carried on by non-governmental actors.’ Blount (n 54) 518, 522-523. 
211 Blount (n 54) 516. 
212 Blount (n 54) 517. 
213 “[P]ath dependence” means that an outcome or decision is shaped in specific and systematic ways 
by the historical path leading to it.’ The theory of path dependency consists of specific descriptions and 
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historical path that leads to it, this arguably has resulted in a legal regime that is not fit for 
purpose, as it reflects past concerns rather than current needs. Since the Moon Agreement in 
1979, political impasse at the UN has prevented any further treaties. 

The arguments for reforming existing international space law, in addition to the fact that they 
were drafted for a different political climate, focus on the many ambiguous terms encountered 
which deprives the treaties of the essential clarity that commercial enterprises need.214 Due to 
lacunae such as the absence of a defined liability regime, they also offer inadequate certainty. 
In addition, the use of opaque terms, such as ‘fault’, makes them very complex to interpret. 
Though provision is made for “authorization and continuing supervision” of activities of non-
governmental entities, there is no clear mechanism for doing so for “non-traditional” activities 
such as satellite servicing to commercial lunar landers.215 As a result of these failings, the 
ability of the UN space treaties to provide an adequate supervisory regime to regulate a range 
of space activities is uncertain, and so compliance by both commercial entities and states is 
likely to be both difficult and costly.216  These weaknesses of the UN space treaties, may also 
from the perspective of regulatory competition be their strength, as they offer the opportunity 
for flexible interpretation of the obligations assumed.  

2.4.1  Outer Space Treaty, 1967. 

The 1967 Treaty on Principles Governing the Activities of States, Including the Moon and Other 
Celestial Bodies (Outer Space Treaty (OST))217 was adopted by the UNGA on 19 December 
1966. It opened for signatures on the 27 January 1967 and entered in to force on the 10 
October 1967.218  The OST contains the basic substantive framework of space law. 219    

Articles I and II assert that space is for ‘the benefit of all countries’, and that space is the 
‘province of all mankind’, and that ‘outer space is not subject to national appropriation’. These 
two clauses have prompted a debate as to whether space is to be considered as a ‘global 
commons’.220 In seeking to develop the framework for a commercial space mining industry, 

 
explanations of how history influences the process of legal change. An outcome or decision is therefore 
shaped in specific and systematic ways by the path that leads to it. This is a different concept to critical 
path dependency used in section 4.4 and the case studies. Hathaway (n 69) 603-605. 
214 Rachael O'Grady, ‘Space Law: Where No One is Really Sure of the Rules’, ALM.Law Com (New 
York, 17 June 2020) < https://www.law.com/international-edition/2020/06/17/space-law-where-no-one-
is-really-sure-of-the-rules/?slreturn=20230418164738> accessed 18 May 2023;  Jeff Foust, 
‘Companies, lawyers argue against changing Outer Space Treaty’ SpaceNews (Hawthorne, 26 May 
2017) <https://spacenews.com/companies-lawyers-argue-against-changing-outer-space-treaty/> 
accessed 18 May 2023.  
215 Foust (n 214). 
216 Blount (n 54) 523 
217 Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space, 
including the Moon and Other Celestial Bodies (signed 27 January 1967, entered into force 10 October 
1967) No. 8843  610 UNTS 205 (Outer Space Treaty). 
218 Lyall and Larsen (n 22) 49. 
219 Orekhelashvili (n 32) 289. 
220 Dunk has noted that if outer space were to be determined to be a ‘global commons’, the consequence 
would be that the OST would obtain an elevated legal status whereby it would be a treaty that does not 
simply constitute an international binding agreement between a defined set of states but would have 
establish the broad legal framework for space law. If the OST held such a status, its provisions would 
override the res inter alios acta principle and the legal equality of states under international law. In such 
circumstances, the general principles of the OST could be upheld against those currently not parties to 
it, or any state that choses under Article 11 to renounce it.  Dunk (n 51) 59;  Lyall and Larsen (n 22) 53; 
Spencer (n 48) 5. 
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the US has challenged the idealistic interpretation of Articles I and II, and denied that these 
articles are an absolute prohibition against ‘appropriation’ of space resources.   

Article III affirms that space is not lawless, and there are legal constraints and governing 
principles.221  Article IV provides that the moon and other celestial bodies ‘shall be 
used…exclusively for peaceful purposes.’222  Article V provides that astronauts should be 
regarded as ‘envoys of mankind’, and so states must assist them when in distress.   Article VI 
asserts that states ‘bear international responsibility for national activities in outer space’ 
whether carried out by ‘governmental agencies or by non-governmental entities.’223 Article VII 
requires that a state which launches, or authorizes the launching of, an object into outer space 
is liable for any damage caused by that object wherever the damage may occur.224 Article VIII 
asserts that objects launched into outer space remain under the ownership of the launching 
state, and if they are found, such objects must be returned to the state of origin.  

The key concepts of the OST are ‘international responsibility’ and ‘state liability’ as set out in 
Article VI, which form part of a general regime of State liability under international law.225 They 
are also important for the development of commercial space activities as the interpretation of 
these concepts will shape the regulations that enforce them, and so the risk assumed by 
commercial activities in space.  The principles of state responsibility and liability are to be 
enforced by state supervision of their nationals’ activities in space:226 Each state, in regard to 
space has the right to exercise its extraterritorial jurisdiction in accordance with its own law,227 
and therefore supervision under Article VI is without explicit and binding standards.228   

The language used in Arts VI, VII and VIII is open to different interpretations as to who is 
entitled to be rescued, and what constitutes a spacecraft and its component parts, as 
discussed in section 2.4.2. 229 There is also the potential for confusion as a result of the 
concurrent use of two concepts of accountability in the OST,  as discussed in section 2.4.3. 230  
As a result, with the advent of private space activity, there is the possibility that a different set 
of states might be held responsible from those likely to be held liable.231 The rules in Articles 
VII, V and VIII were set out in greater detail in the subsequent Rescue Agreement 1968, the 
Liability Convention 1972, and by the Registration Convention 1974.232  Lyall and Larsen 

 
221 Lyall and Larsen (n 22) 54. 
222 It prohibits the placing of nuclear weapons in orbit, on celestial bodies, or in outer space.  The 
establishment of military base, the conduct of military manoeuvres, and the testing of any type of 
weapon is forbidden. Military personnel, however, can be used for scientific research and peaceful 
exploration. Orekhelashvili (n 32) 221-222. 
223 Spencer (n 48) 6. 
224 In the English text, separate terms are employed to distinguish the concept of ‘responsibility’, used 
in Article 6, from that of ‘liability’, used in Article 7. Spencer (n 48) 6. 
225 Dunk (n 51)  50; International Law Commission, ‘International liability for injurious consequences 
arising out of acts not prohibited by international law,’ (ILC, 23 July 2015) 
<https://legal.un.org/ilc/summaries/9.shtml> accessed 10 July 2022.   
226 ‘Today state practice varies greatly and compliance with the limited binding and nonbinding 
standards do not enjoy universal application. Therefore, there exists an obligation to supervise but 
states are left to implement this general obligation as they determine best.’ Spencer (n 48) 7,9. 
227 Spencer (n 48) 8. 
228 Spencer (n 48) 9;  Dunk (n 45) 35. 
229  Lyall and Larsen (n 22) 61-65. 
230 ‘A state is responsible for ‘national activities in outer space’ under Article VI of the OST, and it is 
liable by reason of it being the ‘launching state’ of the space object causing the damage under Article 
VII of the OST.’  Dunk (n 51) 50. 
231 Dunk (n 51) 52 – 53. 
232 Orekhelashvili (n 32) 221. 
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suggest that the negotiators used personal friendships to avoid public disagreement, 233 as 
such, the lack of clarity may have been intentional.  

Article IX provides that a state’s activity in outer space must not contaminate the environment 
of the Earth, or of celestial bodies, and must not interfere with the activities of other states in 
outer space. The recognition of international law under Article III potentially creates an open-
ended commitment to assume additional obligations under the continuing supervision 
requirements, as they relate to, for example, environmental obligations.234  These 
requirements are expressed through the authorisation and supervision provisions of national 
regulatory regimes.235 

There is an obligation to consult prior to conducting any activities that may harm or interfere 
with the activities of others.236 Article X provides that states should be given the opportunity to 
observe the flight of space objects launched by any other state. Article XI sets out the obligation 
for states conducting activities in outer space to disclose ‘to the greatest extent feasible and 
practicable, of the nature, conduct, locations and results of such activities.’  Article XII provides 
that ‘stations, installations, equipment and space vehicles’ on celestial bodies shall be open to 
inspection by other states.  

In May 2017 the US Senate’s Commerce Committee’s space subcommittee examined 
whether the OST should be updated to reflect growing commercial space activities, and the 
potential for conflicts they may generate. Ted Cruz, the chairman of the subcommittee, had 
supported the view that the OST need to be updated to address the growing commercial use 
of space. However, at the hearing commercial space companies and space law experts 
recommended against any changes in the OST, arguing regulatory issues can be better 
addressed through national laws and regulations.237

  
 

There are therefore several options for reform of the international law regime for space created 
by the UN Treaties. There is the possibility for those states who wish to create a system that 
is ‘fit for purpose’, to simply exercise the option to renounce the treaties, as each treaty 
contains a clause to this effect.238 The argument by Cheng of ‘instant customary law’, and by 
Lyall and Larsen that withdrawal would not remove a party from the ‘obligations in the OST 
which have now passed into customary law’,239 are not persuasive as they do not satisfy the 
traditional requirements as to time, general acceptance of the rule, nor of the right to withdraw 
from a signed treaty.   The failings of the UN space law treaty system could also be addressed 

 
233 Lyall and Larsen (n 22) 51. 
234 Spencer (n 48) 8. 
235 Spencer (n 48) 8. 
236 Spencer (n 48) 6. 
237 Witnesses argued that as the treaty is not “self-executing”, therefore its  provisions to be binding 
require federal laws to implement them, and so any regulatory gaps can be addressed without needing 
to change the treaty itself.  Matthew Schaefer, co-director of the space, cyber and telecommunications 
law program at the University of Nebraska College of Law, stated that Treaty obligations “are very 
minimally burdensome, and quite flexible in how they can be interpreted.”  “It’s a basic set of principles 
and minimally burdensome rules, which, by the way, help advantage U.S. companies as well.”  Laura 
Montgomery claimed that the treaty language does not automatically require any regulation. “A close 
reading of the text shows that the treaty actually allows a lighter regulatory hand than many claim.” 
James Dunstan expressed the view: “There is also nothing to be gained right now from reopening the 
current treaty regime. Doing so now would allow countries that are not friendly to the United States or 
American capitalism to layer on costly regulatory burdens that the United States would have to reject.” 
Foust (n 214). 
238 For example, provision in made for reform of the OST, with Article XV providing that any party may 
propose an amendment, and Article XVI stating that parties may withdraw from the OST on one year’s 
notice. 
239 Bin Cheng’s concept of ‘instant customary law’ is discussed in footnote (n 200); Lyall and Larsen (n 
22) 51, 63-73.  
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through parallel innovation as has occurred with the Registration Convention, as highlighted 
by Hertzveld in section 2.4.4. Finally, there is the option of by-passing the UN treaties, and re-
defining what are perceived as ideological interpretations of key concepts such as non-
appropriation, as has occurred in regard to space mining as discussed in section 2.4.5.  
 
2.4.2  Rescue Agreement, 1968. 

The 1968 Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return 
of Objects Launched into Outer Space (Rescue Agreement)240 was created by a consensus 
vote in the UNGA (Resolution 2345 (XXII)) on the 19 December 1967 and entered in to force 
on the 3 December 1968. 241 The Rescue Agreement elaborated on Articles V and VIII of the 
OST that deal with the status of astronauts and the requirement to return space objects to the 
launch state.242   

Despite being more specific and providing more detail than set out in Article V of the OST the 
Rescue Agreement has been criticised for being vague as it is open to differing interpretation 
as to who is entitled to be rescued, and what constitutes a spacecraft and its component 
parts.243 It is unclear if space tourists fall under the right of rescue, though Sundahl argues that 
it is generally assumed, relying on Article 31 the Vienna Convention concerning the 
interpretation of treaties, that they do.244 However, the ISS Multilateral Crew Operations Panel 
Principles (MCOP),245 and the US’s Commercial Space Launch Amendments Act of 2004,246 
make a distinction between ‘astronauts’ and ‘spaceflight participants’, which raises doubt as 
to whether everyone in outer space would be entitled to the protections afforded to those 
recognized as ‘envoys of mankind’.247 Although the Rescue Agreement provides that the costs 
for the recovery of a craft will be borne by the launching state, no provision is made for the 
cost of rescuing astronauts. This could be a source of dispute should the Rescue Agreement 
ever be relied on. The inclusion of IGO’s as a recognized ‘launching authority’ in Article IV is 
an innovation in public international law.248 

 

 
240 Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of Objects 
Launched into Outer Space (adopted 22 April 1968, entered into force 3 December 1968) No. 9574 672 
UNTS 119 (Rescue Agreement). 
241 UNOOSA, Agreement on the Rescue of Astronauts, the Return of Astronauts and the Return of 
Objects Launched into Outer Space (UNOOSA) <https://www.unoosa.org/oosa/en/ourwork/spacelaw/ 
treaties/introrescueagreement.html> accessed 7 August 2021. 
242 Dunk (n 51) 78. 
243 Dunk (n 51) 120; Mark J. Sundahl, ‘The Duty to Rescue Space Tourists and Return Private 
Spacecraft’ (2009) 35(1) Journal of Space Law 163. 
244  “[A] treaty shall be interpreted in good faith in accordance with the ordinary meaning to be given to 
the terms of the treaty in their context and in the light of its object and purpose.”’  Vienna Convention on 
the Law of Treaties (agreed 23 May 1969, entered in to force 27 January 1980) 1115 UNTS 331; 
Sundahl (n 243). 
245 SpaceRef, ‘ISS Multilateral Crew Operations Panel (MCOP), November 2001. Principles Regarding 
Processes and Criteria for Selection, Assignment, Training and Certification of ISS (Expedition and 
Visiting) Crewmembers’ (NASA, 31 January 2002) <http://www.spaceref.com/news/viewsr. 
html?pid=4578> accessed 7 August 2021. 
246 US Congress, 2004 (n 87).  
247 Dunk (n 51) 80. 
248 The European Space Agency (ESA) and the European Organisation for the Exploitation of 
Meteorological Satellites (EUMETSAT) have made the required Declarations and so are recognized 
‘launching authorities’. Dunk notes: ‘This represented a novelty not only in space law, but in public 
international law at large: an intergovernmental organization could qualify as a party to at least the 
substantive obligations of a treaty on a more or less equal footing with sovereign states.’ Dunk (n 51) 
81. 
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2.4.3  Liability Convention, 1971. 

Agreement was reached in the UNGA in 1971 (resolution 2777 (XXVI)) on the Convention on 
Liability for Damage Caused by Objects Launched into Outer Space (Liability Convention),249 
and the Convention entered into force in September 1972.250 Article XXV provides that any 
State Party may propose amendments to the Convention, and Article XXVII provides that any 
State Party to the Convention may give notice of its withdrawal which will take effect one year 
from the date of receipt of the notification. 

Article VI of the OST establishes the rule that State parties have international responsibility for 
national activities in outer space, including those of non-governmental entities.251 The Liability 
Convention elaborates on that State liability. Article VII of the OSA requires that a state which 
launches, or authorizes the launching of, an object into outer space is liable for any damage 
caused by that object wherever the damage may occur. ‘Liability’ is distinguished in Article VII 
from ‘responsibility’ which is the term used in Article VI. The Liability Convention elaborates 
on that state liability.  

Article I defines the terms ‘damage’, ‘launching’, ‘launching State’, and ‘space object’. Reinert 
makes several criticisms of the Liability Convention.252  He notes that the Convention’s 
definition of “launching state” can lead to difficulties when several states could satisfy the 
requirements of the Convention. Von der Dunk concurs that the problem of non-clarified 
concepts includes the definitions of ‘space object’, ‘launch’ and ‘fault’. 253   

Article II states that a launching state is ‘absolutely liable to pay compensation for damage 
caused by its space object on the surface of the Earth or to aircraft in flight’. Reinert observes 
that it is unclear if ‘damage’ under the Liability Convention is restricted to the risk that space 
activity may impose on the Earth surface below, and to the risks of physical collision and debris 
creation in space, or if it is to be interpreted more broadly.254 If interpreted broadly, this may 
include the risk that arises from interference with radio frequencies.255 Spencer notes that the 
view on liability differs depending on the space application involved. 256   

Article III provides that if damage is caused elsewhere than on the surface of the earth the 
launching state ‘shall be liable only if the damage is due to its fault or the fault of persons for 
whom it is responsible’. Article III of Convention does not define causation or fault and does 
not establish a standard of care for the conduct of outer space activities.257  Therefor the 
reference to the term ‘fault’ means that the Liability Convention must be considered with regard 

 
249 Convention on International Liability for Damage Caused by Space Objects (signed  29 March 1972, 
entered into force 1 September 1972)  No. 13810   961   UNTS  187  (Liability Convention).  
250  The Liability Convention was considered and negotiated by the Legal subcommittee from 1963 to 
1972. UNOOSA ‘Convention on International Liability for Damage Caused by Space Objects’ 
(UNOOSA) <https://www.unoosa.org/oosa/en/ourwork/spacelaw/treaties/introliability-convention.html> 
accessed 7 August. 2021.  
251 Orekhelashvili (n 32)  224-225. 
252 Reinert (n 57) 355. 
253 Dunk (n 51) 86 -87. 
254 Dunk (n 51) 85. 
255 No liability is recognised towards the users of telecommunication satellites. Global Navigation 
Satellite Systems (GNSS), under the majority view, would assign liability to the provider state for any 
damage resulting from the loss or error of such signals, whereas the providing states, the US and 
Russia, take the position that liability for this free service is limited to physical impact under their 
interpretation of the Liability Convention. Spencer (n 48) 10. 
256 The prevailing view of liability for commercial remote sensing activity only recognizes responsibility 
for the collection, dissemination and use of remote sensing data to the operating state. Spencer (n 48) 
9-10. 
257 Dennerley (n 55) 282-283. 



32 
 

to the general rules of international law, such as the Articles on Responsibility of States for 
Internationally Wrongful Acts (ARSIWA), drafted by the International Law Commission (ILC) 
which is considered to have codified customary international law.258  

According to the ILC there may be an overlap between liability in the absence of wrongful 
conduct for damage, and responsibility for wrongful conduct.259 The distinction is between acts 
and activities, and as a primary rule of international law, acts require ‘intention’ as a constituent 
element of the breach of obligation to be established.260  When a fault standard is included, 
the requirement to perform due diligence is the principal state obligation.261  As due diligence 
is a duty of conduct, not of result, this means that states are only obliged to use their best 
efforts to prevent harm occurring to other states.262 The relevant fault standard therefore is that 
of constructive knowledge.263 Because it is difficult to establish that a launching state can 
prevent damage occurring in space this makes it difficult to demonstrate negligence or a lack 
of due diligence.264  Using constructive knowledge as the fault standard would make it very 
difficult to establish state liability. State liability can be made even more difficult to establish if 
a higher fault standard of actual knowledge was applied. A fault standard of actual knowledge 
would require it to be proven that a launching state was actually aware that the acts taken in 
relation to a space object under its supervision would result in a collision.265  

Dennerley notes that the Liability Convention is ‘unique in international law being the only fault-
based liability regime’.266 Determining liability under the Liability Convention is therefore 
complex, as the terms used lack clarity resulting in significant uncertainty as to the appropriate 
fault standard. Satisfying the due diligence requirement by the state could result in significant 
costs if the obligation is interpreted as a positive duty as would be implied under a system of 
state responsibility. The monitoring and supervisory regime for private commercial space 
activities would then be very onerous, and that would present a barrier to the development of 
space activities by the private sector.  However, as Dennerley suggests, this uncertainty, lack 
of clarity, and complexity, could be addressed by states if they establish, by using the method 
of subsequent practice, a clarification of the liability by defining fault in their domestic legislation 
as actual knowledge. This would move state liability for space object collisions from a system 
of state responsibility for wrongful acts, to one where the damage would be addressed under 
a liability regime. If this were done, those that had suffered damage would only be entitled to 
compensation, not full reparation. States could also use soft law to develop and impose fault 
standards of constructive knowledge, or actual awareness, to satisfy the requirement of fault 
as set out in Article III. 267  

Article IV holds that if damage is caused to a space object of one launching state by the space 
object of another launching state, and damage thereby is caused to a third state, the first two 

 
258 The Text was adopted by the Commission at its fifty-third session, in 2001, and submitted to the 
General Assembly as a part of the Commission’s report covering the work of that session. The report, 
which also contains commentaries on the draft articles, appears in Yearbook of the International Law 
Commission, 2001, vol. II (Part Two). The Text was included as an annex to General Assembly 
resolution 56/83 of 12 December 2001, <https://legal.un.org/ilc/texts/instruments/english/draft_ 
articles/9_6_2001.pdf> accessed 19 October 2022. 
259 Dennerley (n 55) 292. 
260 Dennerley (n 55) 291. 
261 Dennerley (n 55) 293. 
262 Dennerley (n 55) 294. 
263 Dennerley (n 55) 298. 
264 Dennerley (n 55) 294. 
265 Dennerley (n 55) 298. 
266 Dennerley (n 55) 281. 
267 Dennerley (n 55) 301. 
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states are jointly and severally liable. That liability is absolute if the damage occurs on earth 
or to a plane in flight. If the damage occurs elsewhere then liability is to be based on fault. 
Compensation is to be apportioned based on fault. The injured third party retains the right to 
claim from any or all of the launching states. Article V provides that if a space object is jointly 
launched, the states involved shall be jointly and severally liable.  Article VI provides that 
exoneration from absolute liability is possible to the extent that it is established that the damage 
arose due to gross negligence, or an act or omission done with intent to cause damage, by a 
claimant state.  Reinert suggests that the failure to establish uniform liability standards has 
resulted in the development of national standards which has led to the problem of ‘flag 
states’.268   

Article VII provides that the Convention does not apply to damage caused to nationals of the 
launching state, nor to foreign nationals who are participating in the launch of a space object. 
Article XI states that presentation of claim to a launching state does not require the prior 
exhaustion of local remedies. Article XII states that the compensation paid shall be determined 
‘in accordance with international law and the principles of justice and equity’ to provide such 
reparation that results in restoration of the condition pre-damage.  Article XIV provides for the 
establishment of a Claims Commission. Article XIX states that the award shall be made within 
one year, unless an extension is found necessary, and the  Claims Commission will make its 
award public. ‘The decision of the Commission shall be final and binding if the parties have so 
agreed; otherwise, the Commission shall render a final and recommendatory award, which the 
parties shall consider in good faith. The Commission shall state the reasons for its decision or 
award.’  

Reinert concludes that the Liability Convention’s terms are weak and ineffective when they are 
applied to companies, and because the Convention relies on the parties engaging in good-
faith negotiations there is uncertainty as to the ability to resolve a dispute.269 Von der Dunk 
argues that the dispute settlement process of the Claims Commission is similar to standard 
international arbitration procedures, except for the absence of binding force of a decision 
unless both parties in advance agree otherwise.270 The decision of the Commission is final and 
binding only if the parties have so agreed, as such, the procedure amounts to no more than 
conciliation. 271  

Reinert suggests that the weaknesses of the Liability Convention should be addressed by 
assigning liability directly on to the companies whose space objects are alleged to have 
damaged an international party. He states, ‘these spacefaring companies no longer require 
insulation from liability by their national governments: the companies have the financial 
position necessary to take responsibility for their operations.’272  Reinert’s argument that the 
removal of ‘national governments from the process … would create a streamlined and more 
efficient liability process for companies, which, ultimately, is good for business’273 is persuasive 
because governments lack commercial expertise.  Harrington argues that the risk of space 
activities can be managed through insurance-based standards, rather than through 
government-imposed standards, because  insurers are well placed to provide a meaningful 

 
268 Reinert (n 57) 342-344. 
269 Reinert (n 57) 355. 
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contribution to the governance of space activities. In addition, a capacity increase in the space 
insurance industry would benefit those companies’ seeking insurance and the industry itself.274  

The issue of insurance and liability is discussed in several sections of the thesis.275 National 
space legislation, as in the UK, places considerable emphasis on managing liability through 
an insurance requirement. As a result, regulatory competition between states has focused on 
the burden imposed by that insurance obligation. The possibility of low licencing and 
supervision standards exists, and as noted, this has raised concerns as to the risks posed by 
‘flags of convenience’.276 Opponents of market solutions to regulatory problems, warn about 
“races to the bottom”277 and so urge for regulatory harmonisation,278 or centralised 
intervention.279 These concerns miss the fact that there are always trade-offs and different 
priorities need to be balanced against each other.  This thesis is of the view that the focus on 
state liability reflects a particular phase in the development of the space economy where it was 
dominated by state actors. Private commercial actors now dominate space activities, and to 
grow the space economy that liability regime, and its associated insurance requirements, are 
in urgent need of reform.  How that reform could be undertaken will now be considered.  

Reflecting the central thesis research question as to whether the UK legal and regulatory 
structure for space is appropriate for achieving the government’s objective of growing the UK 
space economy by attracting substantial international inward investment, it is recommended 
that as an alternative to the acceptance of strict state liability, the law should provide for a fault 
standard of requiring actual knowledge.  This would then enable a market-solution to the 
liability problem to be developed, similar to the insurance regimes encountered in the 
international maritime or aviation sectors. Such an approach should facilitate the development 
of a more efficient and cost-effective space economy. Rather than the state capping or 
underwriting insurance requirements, commercial companies should take full and direct 
responsibility for their activities. The insurance market should be left to develop its expertise 
to take advantage of the commercial opportunity.  Companies should also be free to innovate 
and develop mechanisms to manage or pool their risks.  The full cost of insurance should be 
left to the market to determine. States would then have only a limited due diligence role of 
monitoring and supervision, which would satisfy their Article III obligations. It should be 
recognised that incremental reform of the UK insurance regime for space activities has been 
underway for some time. The insurance requirements may already be waived for low-risk 
missions after a risk assessment.280 This regulatory reform should be attractive to international 
space entrepreneurs as it would satisfy the CCCC criteria noted in section 1.3, because it 
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280 UKSA, ‘Call for evidence to inform orbital liability and insurance policy’ (UKSA, 23 June 2022) 
<https://www.gov.uk/government/consultations/call-for-evidence-to-inform-orbital-liability-and-
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would result in a less complex supervision and licencing regime, with clear insurance 
requirements, greater certainty of what standards had to be satisfied, and so would cost less.    

2.4.4  Registration Convention, 1974. 

The Convention on Registration of Objects Launched into Outer Space (Registration 
Convention)281 was adopted by the UNGA in 1974 (General Assembly Resolution 3235 
(XXIX)), it opened for signature on 14 January 1975, and entered into force on 15 September 
1976. 282 The Convention seeks to provide a mechanism to identify space objects that cause 
damage.283  

Article I defines ‘launching State’, ‘space object’ and ‘State of registry’. Article II only requires 
that states establish a registry, and it is left to states to determine what is to be recorded. Article 
III mandates the UN Secretary General to maintain a public registry of objects launched. Article 
IV provides that information will be sent to Secretary General ‘as soon as is practicable’ on the 
space object, including its orbital parameters and general function. This information may be 
updated ‘from time to time’. States shall inform the Secretary General ‘to the greatest extent 
feasible and as soon as practicable’ of space objects which are no longer in earth orbit.  

The qualification to provide information ‘as soon as practicable’ has resulted in a notable 
degree of non-registration.284  This data is not known until the object reaches its orbital location, 
so notification does not occur in any event until sometime after the launch.285  There is also no 
requirement to update the orbital parameters, which makes the fundamental purpose of the 
Convention to identify and locate space objects difficult to accomplish.286  The position with 
regard to notification for commercial sub-orbital hops, which do not make it into orbit, but briefly 
enter outer space, is not clear. As such, the registration system is not comprehensive or 
transparent.287   

Hertzveld notes the scope for parallel innovation to address failings of the UN treaties. He 
argues that the current UN registration system is faulty to the extent that it is unable to fulfil its 
original purposes, nevertheless he suggests it has value because many of its objectives are 
accomplished in other ways using soft law instruments to meet some needs of the current 
space environment.288  

2.4.5  Moon Agreement,1979.  

The Agreement Governing the Activities of States on the Moon and Other Celestial Bodies 
(Moon Agreement),289 was adopted by the UNGA in 1979 in resolution 34/68, it opened for 
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signature on 18 December 1979, and then entered into force on 11 July 1984.290 The Moon 
Agreement affirms and elaborates on many OST provisions. The main controversy of the Moon 
Agreement concerns the concept of the ‘common heritage of mankind’ and the establishment 
of an international regime to govern the exploitation of natural resources when such 
exploitation is about to become feasible.291  

With regards to exploitation of space resources, the idealistic position draws on Articles I and 
II of the OST which asserts that space is the ‘province of all mankind’ and shall be used for 
‘the benefit of all countries’ and that ‘outer space is not subject to national appropriation’. These 
clauses have a parallel with the Third United Nations Convention on the Law of the Sea 
(UNCLOS III) which was negotiated at the same time as the Moon Agreement. Unsurprisingly, 
the Moon Agreement envisages a similar arrangement to that set out under Part XI of UNCLOS 
III which provides for the management of the ‘Area’292 under the doctrine of the ‘common 
heritage of mankind’ by a supra-national body, the International Seabed Authority (ISA). The 
US has not acceded to, or ratified UNCLOS III, or the 1994 Agreement on Implementation, 
because of hostility in the Senate to the ‘common heritage’ doctrine.293   

The mandatory sharing of economic benefits and transfer of technology with countries that 
have contributed nothing to the development of space activities has resulted in the Moon 
Agreement being shunned by the major space-faring nations.294  The small number of parties 
to the Moon Agreement reflects scepticism of the ‘common heritage’ concept which is viewed 
as embracing the aspirations of the developing world.  The US has made it clear that it will not 
sign the Moon Agreement because it believes the treaty will retard commercial development 
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in space.295 As of October 2022, only 18 states had become parties to the Moon Agreement.296 
With the notification on the 5 January 2023 by Saudi Arabia of its intention to withdraw from 
the Moon Agreement, the number of State parties will fall to 17.297 The only major space-faring 
nations to remain as members are France and Australia.298 Legally, as there is no binding 
treaty, the legal status of the moon and the activities envisaged there is unclear. When 
economic exploitation of its resources becomes technically feasible, states will be tempted to 
act unilaterally.299 The US initiated Artemis Accords, and the Russia-China proposed 
International Lunar Research Station, represent two such unilateral initiatives.300  

Though the US has signed and ratified the OST, it has through a number of domestic legislative 
initiatives, carefully defined the terms used in the OST so as to authorised under domestic US 
law, commercial activities in space, including space mining. This has been done despite the 
protests of those who hold to an idealistic interpretation of the OST.301  The UK has not signed 
the Moon Agreement, but did sign on the 13 October 2020302 the Artemis Accords,303 which 

 
295 The Executive Order on Encouraging International Support for the Recovery and Use of Space 
Resources issued by the Trump White House on the 6 April 2020 expressly denounced the argument 
that equated the ‘common heritage of mankind’ with the ‘province of mankind’.  It went on to state that: 
‘Americans should have the right to engage in commercial exploration, recovery, and use of resources 
in outer space, consistent with applicable law. Outer space is a legally and physically unique domain of 
human activity, and the United States does not view it as a global commons. Accordingly, it shall be the 
policy of the United States to encourage international support for the public and private recovery and 
use of resources in outer space, consistent with applicable law.’ White House (n 60); Stanley B. 
Rosenfield and Delbert D. Smith, ‘The Moon Treaty: The United States Should Not Become A Party’  
(1980) 74, Proceedings of the Annual Meeting (American Society of International Law 162 < 
https://www.jstor.org/stable/25658043 > accessed 18 May 2023; Michael Listner, ‘The Moon Treaty: 
failed international law or waiting in the shadows?’ (The Space Review, 24 October 2011) < 
https://www.thespacereview.com/article/1954/1> accessed 18 May 2023; Laura Montgomery, ‘The 
President’s Space Resources Executive Order and the Moon Agreement’ (Ground Based Space 
Matters, 25 April 2020) < https://groundbasedspacematters.com/index.php/2020/04/25/the-presidents-
space-resources-executive-order-and-the-moon-agreement/> accessed 18 May 2023.  
296  Moon Agreement (n 289).    
297  Moon Agreement (n 289). 
298 Australia’s position as a signatory of both agreements is incongruous.  It is assumed that Australia 
with also withdraw from the Moon Agreement because it precludes the appropriation of resources, which 
is permitted under the Artemis Accords. Fabio Tronchetti and Hao Liu, ‘Australia Between the Moon 
Agreement and the Artemis Accords’ (Australian Institute of International Affairs, 3 June 2021), 
<https://www.internationalaffairs.org.au/ australianoutlook/australia-between-the-moon-agreement-
and-the-artemis-accords/> accessed 19 February 2023;  Cait Storr, ‘Why did Australia sign the Moon 
Treaty?’ (Lowy Institute, 24 May 2021) <https://www.lowyinstitute.org/the-interpreter/why-did-australia-
sign-moon-treaty> accessed 19 February 2023; Michael E Davis and Ricky J Lee, ‘Twenty years after 
the Moon Agreement and its legal controversies’  [1999] Australian International Law Journal 9 < 
http://classic.austlii.edu.au/au/ journals/ AUIntLawJl/1999/4.pdf> accessed 19 February 2023. 
299 Dunk (n 51) 101- 103. 
300 Nathaniel Rome, ‘A Chinese-Russian Moon Base? Not So Fast’ Foreign Policy (Washington D.C, 17 
October 2021), <https://foreignpolicy.com/2021/10/17/moon-base-china-russia-lunar-space-nasa/> 
accessed 14 October 2022;  Mike Wall, ‘Not just Artemis: China and Russia plan to put boots on the 
moon, too’ (Space.com, 3 September 2022) <https://www.space.com/china-russia-moon-base-ilrs> 
accessed 14 October 2022; Matthew S. Williams, ‘China and Russia just announced a joint plan to build 
a Moon base. Here's what to know’ (Interesting Engineering, 26 August 2022) 
<https://interestingengineering.com/science/china-russia-build-moon-base> accessed 14 October 
2022.  
301 Freeland (n 59); Harrington (n 56) 134, note 10; Pascual (n 59). 
302 UKSA, ‘The Artemis Accords’, International Treaty, (UKSA, 14 October 2020) 
<https://www.gov.uk/government/ publications/the-artemis-accords> accessed 18 June 2022. 
303 NASA, ‘The Artemis Accords. Principles For Cooperation In The Civil Exploration And Use Of The 
Moon, Mars, Comets, And Asteroids For Peaceful Purposes’ (NASA, 13 October 2020) 
<https://www.nasa.gov/specials/artemis-accords/index.html> accessed 13 October 2022. 
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envisage the exploitation of space resources as part of the development of a Lunar base. As 
such, from a realist perspective the OST has been interpreted by the US in a manner that by-
pass inconvenient restraints on commercial development of activities in space, because it has 
the power to do so. The US position has been followed by Luxembourg, the United Arab 
Emirates (UAE), and most recently Japan, but not as yet, by the UK. Now that the path has 
been cleared by the US, it is expected that at some point the UK will follow suite. The US has 
led the commercial exploitation of space technologies and so has developed an extensive 
legal framework governing space activity. The space laws of the US therefore have emerged 
as the reference benchmark when developing national space laws.304   

2.5  National Supervisory Frameworks for Civil Space Activities.  

The obligations assumed under the UN space treaties have made it necessary to develop 
national space laws to accommodate increasing private commercial participation in space 
activities.305 The main motivation for the new national space laws, because public international 
law does not cover private space activities,306 is the need to deal with state responsibility and 
liability for international damages caused by private activity, as discussed in sections 2.4.1 and 
2.4.3.307 States may also have their own specific reasons for regulating outer space 
activities,308  but a national supervisory framework is necessary to ensure that a state’s citizens 
do not violate its international obligations or undermine national security.309  The advantage of 
national laws for regulating private space activity is that they are directly applicable and 
enforceable,310 and, as presented in the analysis, they can be framed in a flexible way so to 
facilitate regulatory competition. 

National space legislation comprises all the domestic statutes and regulations concerning 
space,311  including those that coordinate with existing national laws.312 The development of 
national space legislation usually starts by defining a national space policy. Establishing a 
national space agency is usually the first legislative act.313  Basic space laws then detail 
regulatory principles 314 because, as discussed in section 2.4, the space treaties have not 
defined the mechanisms of supervision and authorization.315 Thereafter, detailed national 
space legislation is developed316 which can be used to determine the details of the framework 
required to attract private space actors317 and to control their activities.318 As described in 

 
304 Ram S. Jaku, ‘Preface’ in Jaku (ed), National Regulation of Space Activities (Springer, 2010) viii. 
305  Dunk (n 45) 117-118; Dunk Frans (n 58) 91, 92. 
306 Marboe (n 24) 127; Dunk Frans (n 58) 91, 92. 
307 Dunk (n 45) 5-6. 
308 Spencer (n 48) 1. 
309 United Nations General Assembly, ‘Application of the concept of the ‘launching state’’ (10 December 
2004) UN Doc A/RES/59/115.  United Nations Office for Outer Space Affairs, ‘International Space Law: 
United Nations Instruments’, 2017, New York, 76 – 77;  Muhammad Naveed and Yang Caixia, ‘Need of 
National Space Legislation for Space Faring Nations’,  (2017) 11(11) World Academy of Science, 
Engineering and Technology, International Journal of Law and Political Science, 2649. 
<https://publications.waset.org/10008117/need-of-national-space-legislation-for-space-faring-nations> 
accessed 13 March 2022.  
310 Marboe (n 24) 128. 
311 Dunk (n 45) 115. 
312 Dunk Frans (n 58) 91, 97. 
313 Marboe (n 24) 176. 
314 Marboe (n 24) 177. 
315 Bhat and Kurlekar (n 53)  3. 
316 Marboe (n 24)  177. 
317 Bhat and Kurlekar (n 53) 2. 
318 Dunk Frans (n 58) 91, 97. 
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chapters 6 to 9 the UK has broadly followed this path319 when developing its national space 
regulatory structure. It has sought to comply with the international obligations it has assumed 
under the UN space treaties through national legislation and regulations that confer licensing 
or authorisation powers on the state.320 These powers are then used to determine what 
requirements a licensee must meet, and to then formally set out the obligations of each 
licensee.  

2.6  Regulatory Competition. 

The UK Government is a party to the first four UN treaties, and it has identified the most salient 
points of these treaties for regulators as being:  

 space must be used exclusively for peaceful purposes. 
 space must be accessible and used for the benefit of all countries. 
 each state is internationally responsible and liable for its space activities, and those of its 

non-governmental entities. 
 each state must authorise and continuously supervise the space activities of its non-

governmental entities. 
 each state must maintain a register of space objects it launches and furnish details 

regarding the orbital parameters and basic function of the space object to the UN. 
 each state must, in conducting, authorising, or supervising its space activities, avoid 

harmful contamination of outer space. 321 

Although UK space law is derived from the UN space treaties, as this chapter has emphasised, 
many of those treaty obligations are ill-defined, and so the flexible interpretation of international 
space law provides the opportunity for regulatory competition. 322 There is scope for the UK to 
adapt how it implements the international commitments it has assumed with regard to space 
in a flexible way. As such, should the UK want to actively enter into a process of regulatory 
competition, the UN space treaties do not represent an insurmountable barrier to doing so.  
 
Private commercial activity in space has now begun to change how states view their regulatory 
objectives. The UK government has placed increased emphasis on encouraging economic 
growth, and so it has been expected that it will try and use its regulatory framework to attract 
inward investment into the UK space economy.  Competition can take many forms, including 
through the stimulation of private space activities through research subsidies, tax incentives, 
liability indemnification, insurance caps or waivers, low environmental obligations, supportive 
securitisation and finance regimes, assertive natural resource property rights, and enabling 
arrangements for space tourism.323  Having left the EU, in future the UK will not be constrained 
by the EU’s regulations on ‘unfair competition’, but the UK has indicated that it will follow the 
WTO rules on subsidies.324 The goal of increasing economic activity in space, however, often 
conflicts with security concerns, and the desire to ensure compliance with other international 
treaties. 

 
319 Hathaway discusses sequencing path dependency, where the observation is made that ‘The power 
to set the agenda can thus become, in a very real sense, the power to determine the result.’ Hathaway 
(n 69) 616-621. 
320 UKSA 2014 (n 201). 
321 UKSA 2014 (n 201). 
322 Bhat and Kurlekar (n 53) 4; Marboe (n 24) 133; Linden (n 20) 6, 24. 
323 Dunk Frans (n 58) 91, 97. 
324 Norton Rose Fulbright, ‘The impact of Brexit on antitrust and competition’ (Norton Rose Fulbright, 
January 2021) <https://www.nortonrosefulbright.com/en/knowledge/publications/e8d5744d/the-impact-
of-brexit-on-antitrust-and-competition#section4> accessed 13 October 2022.  



40 
 

UK space law is made up of national laws which interact with the international system.325 In 
the English common law tradition, which is formally a dualist, rather than a monist system, 326 
the way international law is incorporated into national law is eclectic. This reflects the practical, 
rather than theoretical approach, taken by the courts.327 English law does not usually permit 
unimplemented treaties to be given legal effect by the courts.328 Treaties are therefore not self-
executing. The rulings by international courts and tribunals as to the interpretation of a treaty 
is not binding in English law, although English courts will apply the Vienna Convention on the 
Law of Treaties to aid their interpretation. 329 To try and achieve a coherent interpretation of 
an agreement between state parties, English courts will take account of the interpretation 
provided by the tribunals of other states.330  The approach of English courts to customary 
international law, therefore, is to view it as a source of English law that the courts may draw 
upon if they so choose.  The relationship between custom and the common law therefore is  
more nuanced than suggested by the doctrines of incorporation or transformation.331 As such, 
the interpretation of the treaty obligations assumed can vary from that of other states through 
the process whereby that treaty is incorporated into UK law. If the UK statute is clear as to its 
interpretation of the UN treaties, this variance in interpretation from other states would not be 
countermanded by UK courts drawing on the interpretation of the treaties in the courts of other 
states. These factors provide the legal flexibility to enable the UK to compete using regulation 
in the space sector.  

  

 
325 Steer (n 49) 3. 
326 To appreciate how the international space law regime has been transposed into UK space law, the 
theories of monism and dualism need to be understood.  The monist theory views  international law and 
domestic law as part of a single legal system.  In contrast,  under dualist theory, the international and 
domestic systems of law are viewed as separate and independent. An international law is only valid in 
a dualist domestic system if there is a  rule of domestic law that authorises it. However, no state system 
of law is strictly monist or dualist. International law is treated in different ways by various state 
institutions. The only theory that can account for that fact is some form of pluralism.  Madelaine Chiam, 
‘Monism and Dualism in International Law’ (Oxford Bibliographies Online, 24 February 2021) 
<https://www.oxfordbibliographies.com/display/document/obo-9780199796953/ obo-9780199796953-
0168.xml> accessed 23 March 2023; Crawford (n 33) 45– 47, 58- 73. 
327 Crawford (n 33) 58-59. 
328 Crawford (n 33) 59. 
329 Crawford (n 33) 61. 
330 Crawford (n 33) 61. 
 331  The doctrine of incorporation holds that rules of international law automatically form part of municipal 
law, whereas the doctrine of transformation states that international law only forms a part of municipal 
law if accepted as such by statute or judicial decisions.  Crawford (n 33) 63, 65, 66, 67, 72.  
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Chapter 3.  The UK Space Economy.  

3.1  Introduction.  

This chapter presents an analysis of the space economy so as to provide a base to critically 
examine the rational and motivation for the development of the UK’s space policy and law. 
The UK’s declared ambition has been to grow its share of the global space economy from 6% 
in 2010 to 10% by 2030.332 The research question that this chapter addresses is whether there 
is sufficient economic motivation to compete to gain a greater share of the global space 
industry. The subsidiary research question focuses on how realistic that 10% aspiration was. 

Section 3.2 sets out an overview of the global space market, before section 3.3 defines the 
UK space economy in terms of its major market segments. Having placed the UK economy in 
its global context, section 3.4 considers its strategic choices in terms of competition and co-
operation. Section 3.5 examines government funding of UK space activities. Section 3.6 
considers the 2010 Plan for Growth of the Conservative-Liberal Democrat coalition which 
advocated an aggressive policy of regulatory competition. Section 3.7 reviews the hesitant 
approach of the City of London to financing of the UK space sector. The influence of space 
sector lobbying is considered in section 3.8. The economic case for the UK establishing 
spaceports is examined in section 3.9. An appraisal of the conclusions reached as to the 
research questions concludes the chapter in section 3.10. 

3.2  The Global Space Economy.   

The regulatory implications of the move from a state dominated space sector to a decentralised 
civil space economy, and the role of government in that process are examined by Weinzierl.333 
As noted in section 1.4.3, there is a substantial body of literature dealing with the international 
space economy, most of which present very optimistic growth forecasts.334 Despite the 
enthusiasm for the economic potential of ‘New Space’,335 as Weinzierl notes, the prospect of 
a developed space economy should be treated with some scepticism.336  

One of the problems encountered in appraising the space economy is the difficulty in getting 
reliable estimates as to the size of the global space economy, as there are different definitions 
of what constitutes the space economy. The OECD defines the space economy as: “the full 
range of activities and the use of resources that create and provide value and benefits to 
human beings in the course of exploring, understanding, managing and utilising space”.337 
This definition ‘goes well beyond the space manufacturing sector, [as it] also compris[es] the 
increasingly pervasive impacts of space-derived products, services and knowledge on 

 
332 Space IGS (n 4) 7, 14. 
333  Weinzierl sets out an analytical framework, based on classic economic analysis of the role of 
government in market economies, which can be used to understand and manage the development of 
the space economy. ‘That framework has three components: 1) establishing the market through 
decentralization of decision making and financing for human space activities; 2) refining the market 
through policies that address market failures and ensure a healthy market structure; and 3) tempering 
the market through regulation in pursuit of social objectives.’ Weinzierl (n 61) 175.  
334 Tran (n 1); Coe (n 3). 
335 Professor Walter Peeters from the International Space University offers the following definition of 
New Space: ‘Private companies, which act independent of governmental space policies and funding, 
target equity funding and promote affordable access to space and novel space applications.’ Walter 
Peeters, ‘Towards a definition of New Space? The entrepreneurial perspective’ (2018) 6(3) New Space 
187 <https://www.researchgate.net/publication/337737874_Towards_a_definition_of_New_Space 
_The_entrepreneurial_perspective_New_Space_Vol_63_2018_pp_187-190> 18 June 2023. 
336 Weinzierl (n 61) 174.  
337  OECD, ‘The Space Economy in Figures: How Space Contributes to the Global Economy’, (OECD, 
2019) 5 <https://doi.org/10.1787/c5996201-en>  accessed 15 September 2021. 
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economies and societies.’338 The broadness of these definitions becomes clear when the 
numbers are looked at in more detail.  

The OECD estimate that the global annual commercial space sector revenues in 2020 were 
between US$280 – 300 billion (bn), of which US$126 - 130 bn was derived from commercial 
satellite services. As noted in section 9.5, commercial satellite service providers have over the 
past 20 years frequently gone bankrupt. The estimated revenue derived from the sale of 
consumer equipment such as mobile phones and Direct To Home (DTH) satellite television 
was between US$ 125 and US$ 130 bn. The manufacture of space systems accounted for 
less than US$ 20 bn in revenue.339 As such, the revenue attributed to the space sector is 
overwhelming from down-stream consumer services. The actual size of the up-stream space 
sector is relatively small.  

Turning to the financing of the global space sector, investment is dominated by government 
spending. Government investment in the space sector in 2019 was estimated to be US$ 79 
bn.340  Of this, the US invested US$ 48 bn in its civil and military space activities, China US$ 
9.3 bn, Japan US$ 4.1 bn, and France US$ 2.7 bn.341   In the majority of the Group of 20 (G20) 
economies, the space budget was less than 0.05% of Gross Domestic Product (GDP). The 
UK’s space budget was only 0.024% of GDP.342  

In 2017, approximately 1 million (m) people were employed in the global space sector, of which 
350,000 were in the US, 200,000 in Russia and 60,000 in Europe.343 The manner of 
employment in the space sector will be considered in more detail in the next section, but the 
point to note is that the numbers presented cannot be taken on face value. Weinzierl observes 
that ‘[c]redible estimates of the ultimate economic potential of space in the long term are 
elusive, as many of its most ambitious plans have very uncertain prospects.’344   

3.3  The UK Space Economy.   

An understanding of how the UK civil space economy has evolved and the characteristics of 
the UK space economy can be gained from the biannual Size and Health surveys of the UK 
space sector that have been undertaken since 1991. They are treated as a key resource for 
the government’s ‘evidence-based’345 strategy used for the design of policy, and as such, they 
are an important input into decision-making concerning the development of UK space law and 
regulation.346    

The March 2023 Size and Health report estimates that the total income of the UK space 
industry in 2020/21 was £17.5 bn, compared to the inflation adjusted revenue of £16.6 bn, 

 
338 OECD, ‘Measuring the economic impact of the space sector key indicators and options to improve 
data’ Background paper for the G20 Space Economy Leaders’ Meeting (Space20) Saudi Arabia (OECD, 
7 October 2020) 5 <https://www.oecd.org/sti/inno/space-forum/measuring-economic-impact-space-
sector.pdf> accessed 15 September 2021.  
339 OECD Space20 (n 338) 5. 
340 OECD Space20 (n 338) 5. 
341 OECD Space20 (n 338) 4. 
342 OECD Space Economy (n 337). 
343 OECD Space Economy (n 337) ‘Chapter 3. Remedying the gender gap in a dynamic space sector.’ 
344 Weinzierl (n 61) 179. 
345 Foreign, Commonwealth & Development Office, ‘Ambassador Alison Kemp, UK perspective on 
evidence based policy planning’, (Montenegro, 8 December 2018), <https://www.gov.uk/ 
government/speeches/uk-perspective-on-evidence-based-policy-planning> accessed 11 July 2022. 
346 UKSA, ‘Size & Health of the UK Space Industry 2020’ (know.space, May 2021,) 5 
<https://www.gov.uk/government/publications/uk-space-industry-size-and-health-report-2020> 
accessed 13 March 2022. 
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reported in 2019/20.347 Whilst the UK economy fell by 7.6%, the 5.1% growth of the UK space 
industry exceeded the 1.6% growth of the global space industry.348 On these numbers, the UK 
space industry looks to be a remarkable success story. The numbers, however, need to be 
looked at in more detail.  

Three key points can be identified from the Size and Health studies. The first is that this is a 
very concentrated industry dominated by the so-called ‘primes’, a small group of large 
companies.  In 2018/19, thirteen organisations, accounted for 82% of total space income, 119 
for the next 13%, with the remaining 5% represented by 1,086 organisations. Space related 
income in excess of £5 m was generated by only 132 organisations.349  In 2019/20, nine 
organisations accounted for 81% of total space-related income. 130 organisations, each 
earning in excess of £5 m, contributed the next 16% of income, and 1,154 organisations 
accounted for the remaining 3%.350 In 2021/22, 14 organisations accounted for 81% of total 
space income, 148 for the next 13% and 1,428 for the remaining 6%. Only 162 organisations 
generate space income of more than £5 m.351  

The second key point is that though the UK space economy352 can be broken down in to four 
segments: manufacturing, operations, applications, and ancillary services,353 the revenue 
generated is overwhelmingly from the downstream applications sub-segment. Direct-to-home 
(DTH) television is the dominant activity within the industry, which is primarily attributed to the 
satellite broadcaster, Sky.  DTH income fell from 69% of total income in 2010/11, to 48% in 
2016/17 and 45% 2019/20.354 DTH income rose to 46% in 2020/21, but as fibre broadband 
replaces satellites for signal distribution in the UK, it is expected to resume its longer-term 
decline. 355  

The third point is that the Size and Health studies place great emphasis on the high-growth 
and high-wage employment potential of the sector as part of a public relations (PR) lobbying 
strategy. Statistics are frequently quoted in support of the desired PR messaging that 
emphasise qualifications, productivity, and growth. What is not emphasised is that DTH 
accounts for 45% of all industry employees.356  As with the broad definitions used to describe 
the space economy, the numbers presented in support of the growth prospects of the UK 

 
347 UKSA Size & Health of the UK Space Industry 2022, (know.space, March 2023) 12 <https://www. 
gov.uk/ government/publications/the-size-and-health-of-the-uk-space-industry-2022> accessed 11 
April 2023. 
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349 UKSA S&H 2020 (n 347) 4. 
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publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1068861 
/20220412_BryceTech_UKSA_S_H_Summary_Report.pdf> accessed 21 June 2022. 
351 UKSA S&H 2022  (n 347) 5-6. 
352  London Economics, ‘The Case for Space 2015. The impact of space on the UK economy’, a report 
for Satellite Applications Catapult, Innovate UK, UKspace and the UK Space Agency’ (London 
Economics, 14 July 2015) 6  <https://londoneconomics.co.uk/blog/publication/the-case-for-space-
2015/> accessed 15 September 2021. 
353 The OECD definition of the Space Economy requires appraising not only the space manufacturing 
sector, but also space-derived products, services and knowledge. London Economics estimate that in 
2014, using the  OECD’s estimate of the global space economy, that the UK had a 1.8% share of the 
manufacturing segment, 11.2% of the operations segment, and 10.3% of the applications segment, and 
a small interest in the ancillary services segment, giving a weighted average of 7.7% of the global space 
economy. OECD Space20 (n 338) 5;  LE 2015 (n 352) 17, 43, 48. 
354 UKSA, ‘Size & Health of the UK Space Industry 2018’ (London Economics, January 2019) 1 
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space economy reflect the interests and interaction of various interest groups in what is still in 
essence a public administration centralised bazaar economy.357 

These three characteristics of the UK space industry have meant that the target of achieving 
10% of the global space industry by 2030 was always unlikely unless the UK space industry 
was able to attract significant international investment into the industry to grow new sub-
segments of the space economy. As discussed in chapter 9, into which sub-segments the 
investment is needed in order to drive growth is unclear. The government’s strategy has been 
focused on the small-satellite manufacturing segment, and the enabler for that segment has 
been stated to be the development of a domestic launch capability.358 However, it is not clear 
why the development of space services depends on the ability to launch small satellites from 
the UK.  

3.4  The UK Space Growth Strategy. 

If the UK seeks to expand its presence in the launcher segment, it will be entering a very 
competitive global market.  The UK’s ambitions to grow its space economy in the launch sub-
segment face a number of challenges. Currently, the ability to launch, manufacture and 
maintain a fleet of launchers is limited to China, ESA, India, Iran, Israel, Japan, North Korea, 
New Zealand, Russia, South Korea, and the USA. China, India, Japan, Russia, ESA and the 
USA, can launch to Geosynchronous Orbit (GEO).359   

Arianespace, a subsidiary of the French Ariane Group, founded in 1980 as the world's first 
commercial launch service provider, uses the Guiana Space Centre in French Guiana as its 
main launch site. Through Starsem, a French-Russian company created in 1996, it has also 
been able to offer Soyuz launches from the Baikonur spaceport in Kazakhstan.360 Russia has 
been the dominant international commercial launch service provider through its control of the 
Baikonur spaceport, which it has leased since 1994.361 Russia has excess launch and satellite 
manufacturing capability and so has offered internationally very competitively priced space 
access products and services.362 Whether, in view of the Russian special military operation in 
Ukraine, because of Western sanctions, it will be able to offer such services in future to North 
Atlantic Treaty Organisation (NATO) aligned states is uncertain.363 The situation in regards to 
Baikonur has been further complicated by a dispute between the Russian Roskosmos space 
agency and the Kazakh authorities.364 This may provide a stimulus for the development of a 

 
357 Morrow (n 8) defines the public administration ‘bazaar’ economy in chapter 1. Weinzierl (n 61) 173 
– 177 defines the characteristics of a state dominated centralised space economy in contrast to the 
decentralised model of New Space.  
358 Chris Grayling, Commercial Spaceflight Statement made on 9 February 2017 (Department for 
Transport, Statement UIN HCWS471) <https://questions-statements.parliament.uk/written-
statements/detail/2017-02-09/hcws471> accessed 18 March 2022. 
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Economy in Figures: How Space Contributes to the Global Economy (OECD 2019), 
<https://doi.org/10.1787/bd1505f8-en> accessed 15 September 2021.   
360 Arianespace, ‘Company Profile’, (Arianespace, 2021) <https://www.arianespace.com/company-
profile/> accessed 15 September 2021.  
361 Space IGS (n 4) 15. 
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operator/32317248.html> accessed 22 May 2023.  
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European launch capability as it is very expensive to transport satellites and their payloads to 
the US or French Guiana. As has been recently highlighted, this represents a problem for the 
aspirations of the UK space sector.365 OneWeb, a company rescued in 2020 from bankruptcy 
by the British government, had relied on Russia for the launch of its satellites.366    

Ukraine also had the expertise to build rockets and satellites, and to launch them.367 Whether 
the Ukrainian space industry can recover from the current conflict with Russia is not clear. 
Elsewhere in Europe, Norway aims to start launches from Andøya; 368 Sweden from Kiruna, 
Portugal from Santa Maria in the Azores, and Italy from Grottaglie.369 Germany is seeking to 
develop an offshore spaceport in the North Sea to focus on small and microsatellite 
launches.370 As such, significant competition is emerging within Europe to the UK’s space 
ambitions, most of whom are also seeking ‘first mover’ advantage. The UK’s ambitions in 
Europe may also face obstacles as a result of the decision to leave the EU as EU launch sites 
are likely to be preferred for European commercial launches.371  

Looking beyond Europe, Antrix, the commercial arm of the Indian Space Research 
Organisation (ISRO)372 that deals with foreign customers, has offered since 1999, low-cost 
satellite launch services to a range of orbits from Satish Dhawam Space Centre (SDSC) in 
south-eastern India.373  In June 2021, India announced that it will allow private commercial 
enterprises to build and operate rocket launch sites within India, as well as undertake launches 
from land, sea, air, or mobile platforms.374 On the 18 November 2022, India successfully 
launched its first private rocket, the Vikram-S, developed by space start-up Skyroot.375  

China has four national launch centres that support launches of Long March rockets from 
China Aerospace Science and Technology Corp (CASC), China’s main space contractor.  
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China Aerospace Science and Industry Corp (CASIC), through Expace, a subsidiary, launches 
Kuaizhou series solid rockets for third parties and for its own projects.376  China’s emerging 
space sector opened up to the private sector in 2014, and so in addition to the Chinese state 
companies, there are 25 commercial launch companies.377 The China National Space 
Administration (CNSA) have stated that China will establish a commercial spaceport to support 
the growth of private space.378 Just as China has emerged as technological leaders in 5G 
communications technology with Huawei Technologies Co. Ltd, they could well achieve a 
similar dominant position in the emerging global commercial space economy. The protectionist 
reaction of the US then becomes a factor that needs to be anticipated. The 2011 Wolf 
Amendment379 prohibits the National Aeronautics and Space Administration (NASA) from 
cooperating with China, but nothing stops European countries doing so.380 Russia and China 
have agreed to build a lunar space station together.381  

It is clear that the UK’s launch ambitions will encounter significant competition from the major 
space fairing economies of the US, Russia, China and India, as well as from emerging launch 
markets in Europe, and those in Asia. As such, a competitive strategy based on developing 
the capability to launch small satellites manufactured in the UK is unlikely to achieve the UK’s 
growth ambitions in the global space economy. As the UK has grown its existing space 
economy through a co-operative strategy towards investment in space, notably so in relation 
to the development of its activities in operations, applications and ancillary services, the growth 
potential of this strategy needs to be considered.  Co-operation has the benefit of sharing 
costs, but it also increases the risk of critical path dependency, particularly so when co-
operating with partners in the EU and the US, as will be discussed in chapter 4.  

The UK’s co-operative strategy towards space investment is primarily pursued through the 
ESA where most of the UK’s civil space spend occurs with the objective of achieving scale 
benefits at the European level. However, the UK has not participated in several ESA optional 
programmes, such as those that seek to establish capabilities in launchers and manned 
spaceflight.382  The decision of the UK to leave the EU has also changed the UK’s relationship 
with ESA.383 The EU established the EU Agency for the Space Programme (Euspa) to provide 
oversight of everything the EU does as a bloc in orbit.  The Financial Framework Partnership 
Agreement (FFPA) put in place between ESA and the EU, has increased the risk of friction 
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between the UK and EU. Nevertheless, the EU remains an important partner for the UK in 
several joint programmes.384  

The UK has stressed the importance of its relationship with the US, particularly in relation to 
the military use of space. It has sought to use this relationship to moderate the effect of the 
US International Traffic in Arms Regulations (ITAR)385  as most recently seen in regard to VO’s 
use of CAN386 The US Defence space expenditure is about 7x that of European 
governments,387  and it dominates the downstream businesses of space dependent 
applications and services.388  One of the biggest space markets is the US military satellite 
business.389 This is a market the UK would like to be able to access, and it has several co-
operative programmes with the US.390  Nevertheless, with its main military spend past its peak, 
the US is likely to be a ‘bigger competitive threat in the next 20 years than it has been in the 
last 20 years’391 to the UK’s space aspirations, as US space companies may be more active 
competitors in global markets.  

The UK has also initiated a number of international outreach programmes to deliver social or 
economic benefits to developing economies.392 These programmes are motivated by the 
pursuit of ‘soft power’, but they are also attempts to commercialise and export space 
applications developed in the UK. Despite its close alliance with the US, the UK has historically 
sought to co-operate with China in space research.393 However, on the  6 July 2022, the British 
and US intelligence services jointly said that China would pose the biggest security threat to 
the West over the next decade.394  As such, it is likely that the UK, under US influence, will try 
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and restrict access to the Chinese down-stream applications segment of the global space 
economy, as has already occurred in regard to US restraints imposed on Tik-Tok.395 

As discussed in chapter 4 and 5, the UK’s relationship with the US and Europe have always 
been complex. The UK has struggled to avoid being treated as an inferior or developing an 
unhealthy dependency on its partners. Leaving the EU has raised challenges for the UK space 
industry when seeking to co-operate with Europe. The war in Ukraine has also raised a series 
of latent tensions in the UK’s dealings with a range of developing countries, notably those that 
form, or are aligned with, the BRICS (Brazil, Russia, India, China, South Africa), due to the 
effort of the US, supported by the UK, to apply pressure to those countries that either 
sympathise with Russia, or have sought to remain neutral.396 As such, co-operation as a 
strategy to grow the UK space economy faces challenges.  

When assessing the UK’s ambition to increase its share of the global space market from 6% 
in 2010 to 10% in 2030, in terms of strategy, the realities of both competition and co-operation 
have restricted the UK’s policy options. Assuming that the growth potential of the global space 
economy is confirmed, arguably, the only way the UK’s growth objective could be achieved, 
as highlighted section 3.6, is through an aggressive policy of regulatory competition that 
attracts into the UK substantial inward investment. That would require changing the sceptical 
approach of the UK civil service towards the space economy, as outlined in the next section. 

3.5  Government Funding. 

Until 2010, the UK Government was very sceptical of the claims being made for the global 
space economy, as is highlighted in two reports which audited the space policy of the UK 
government.  The first of these was the Technopolis’s report, Evaluation of Funding for UK 
Civil Space Activities, published in July 2001. It evaluated UK spending on civil space activities 
by the various funding partners coordinated by the British National Space Centre (BNSC) from 
the mid 1980’s until 2000.397 The evaluation set out to consider the industrial, scientific, and 
public policy benefits that had been realised.398 It noted that the UK had ‘not had an 
overarching rationale to structure its investment in civil space activities, beyond a generic 
argument that space is a public-good, and nor has it had a strategic framework with which to 
challenge and prioritise among competing policy interests.’399  It was observed that the UK 
approach to space, where each department had the freedom ‘to exploit the public utility that is 
space in line with its own policy requirements and priorities … did not ensure that the level and 
profile of national investment has evolved in line with fundamental changes in policy 
requirements.’400 It did observe that all the BNSC funding partners endorsed the choice of ESA 
as the preferred vehicle for channelling the bulk of UK international investment into 
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international space programmes.’401 The report concluded that the UK’s investment in space 
had only had a discernible positive impact on science, and the impacts secured by that 
investment in regard to public services and commercial applications were limited.402 It noted 
that the UK’s space investment had been skewed towards telecommunications and Earth 
Observation (EO) for ‘climate change’ research.403 In regard to the telecommunications 
market, the UK government’s investment ‘was largely immaterial to the emergence of new 
markets and the ability of UK-based businesses to capture substantial market share’. A similar 
observation as to ineffective investment was made in respect to EO.404   
 
The dependency of the UK space industry on government funding was noted, and the report 
was critical of the call for more state spending to secure ‘the well being of perhaps 50 UK-
based contractors.’405 It suggested that UK government spending on space had delivered only 
‘modest commercial benefits’ and concluded that on ‘the evidence presented, it would be 
unreasonable…to attempt to rationalise national space investments in terms of the economic 
performance of the domestic space infrastructure sector. The cost per capita is high and there 
are many sectors that may present equal or better opportunities.’406 The report stated that 
there was ‘insufficient data available to draw a conclusion on the value for money obtained 
from UK Government investment on civil space overall.’407 With regards to the formation of ‘a 
separate space agency outside of central Government it concluded [that] could work only if 
there were to be a considerable increase in funding of national programmes.’ 408 As such, the 
Technopolis report was sceptical of the benefits of increased government financing and 
investment in the space sector. It recognised that there was lobbying pressure to increase 
government funding, but concluded that there were better uses of government funds.  
 
The second sceptical report was published by the Department for Business, Innovation and 
Skills (BIS)409 in 2010. It’s Economics Paper, The Space Economy in the UK: An economic 
analysis of the sector and the role of policy,410 aimed to assess the contribution of space to the 
UK economy, and to define the role of government within it. It observed that although the UK 
space sector was relatively small in size, some UK companies had achieved competitive 
advantages in different segments of the space value chain that enabled them to compete 
successfully in global markets.411 It identifies the key features of the space economy as being: 
i) that access to space is costly and technically and financially risky, ii) the viability of space 
enabled services requires large user markets, iii) space enabled services have special 
attributes as economic goods, and iv) space is a government dominated activity.  It was 
observed that governments play a key role in the space economy as investors, owners, 
operators, regulators, and customers for much of space infrastructure because that 
infrastructure can be used for both civilian and military applications. As a result of these factors, 
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it noted that the space sector is a highly concentrated industry with substantial barriers to entry, 
where markets are protected for strategic reasons. These strategic considerations result in 
fragmented commercial markets. 412   

The report cautions that the ‘rationale for government intervention in the space economy needs 
to be considered from a wider perspective, not relying solely on sector size and growth forecast 
considerations.’413 The standard arguments for government engagement in the space 
economy were appraised.414 The study observes that the government strategy for targeted 
sector interventions seeks to combine “opportunity” with clarity about the “likely impact” of 
government intervention.415 It noted that government intervention can create economic 
inefficiency when it should not have intervened, resulting in ‘government failure’416 because 
the measures distort effective competition.417 Interventions can also result in an unfair 
redistribution of wealth.418 As such, it suggests that the key issues that need addressing when 
looking at policy interventions include: i) how the policy measure impacts on the overall 
productive capacity in the economy; ii) the extent to which any increase in government 
expenditure might result in a matching decrease in private expenditure, a phenomenon known 
as ‘crowding out’.419  

The report notes that the main source of data on the UK space industry are the Size and Health 
studies, and then sets out a number of reasons why these studies should be treated with 
care.420 It denies that there are space clusters in the UK,421 and notes the selective treatment 
of data.422 The concerns expressed include the reliability and comparability of the data, as well 
as the use of multipliers in the calculation of Gross Value Added (GVA).423 Turning to the 
assessment of the impact of government intervention in the UK space sector, it observes that 
the government’s Green Book argues for ‘extreme caution in the use of economic multipliers 
when looking at the impact of government interventions that help raise demand.’424 It 
concludes that the estimates made in the Size and Health studies are of limited use.425  

The sceptical tone of these two reports make an important contribution to this thesis’s critical 
analysis. The caution they urge provides a reflective counter-point to many of the arguments 
subsequently made for greater government engagement in the UK space economy.  
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3.6  The Plan for Growth.  

The Space Innovation and Growth Strategy 2010 – 2030 (Space IGS 2010) report, discussed 
in section 5.4.1, set the target of the UK increasing its stake in the global space economy from 
6% in 2010 to 10% by 2030.426 This 10% target has provided the motivation for Government 
policy intervention in the UK space sector for the past decade and has resulted in the SIA  and 
the SIR.  The Space IGS report was well received by the Conservative-Liberal Democrat 
coalition formed after the May 2010 election, as it was looking for a ‘big idea’ to sell.  As a 
result, the sceptical economic analysis of the policy position towards space, as outlined in the 
two papers discussed in section 3.5, were challenged.  It would appear that the civil service 
put aside their reservations as to the space economy and delivered on what was a political 
statement of Government policy with The Plan for Growth, published by DBIS in March 2011.   

The Plan for Growth starts with ‘an urgent call to action’ by Vince Cable and George 
Osborne427 to address a perceived failure by the UK to save, invest and export. The Plan for 
Growth argued for the creation of a competitive tax system to make the UK one of the best 
places to start, finance and grow a business, to encourage investment and exports, and to 
create a more educated and flexible workforce.428  The report championed a programme of 
reform targeting the space industry, which would include reform of the OSA by introducing an 
upper limit on liability for UK operators.429  The regulations for novel space vehicles would be 
reformed to seek to offer low-cost access to space so as to enable the development of a space 
tourism industry.430 To put the UK industry on a level playing field with other countries, action 
would be taken to reduce insurance premiums for satellite operators, to promote exports,431 
and to gain increased access to satellite orbit slots.432 £10 m of funding was announced to 
accelerate the development of the International Space Innovation Centre (ISIC) at the Harwell 
Science and Innovation Campus.433  

The Plan for Growth referenced the Space IGS 2010 report for its size and growth estimates 
of the global space industry.434 The Plan for Growth asserted an active approach to regulation 
to restore competitiveness in pursuit of  the coalition government’s economic objectives.435 
The Plan for Growth was a statement of an aggressive policy of regulatory competition, which, 
as was noted at the end of section 3.4, was what would be needed to make the UK more 
competitive and to attract substantial inward investment.  

3.7  Private Finance.  

The Initial Public Offering (IPO) prospectus of the Seraphim Space Investment Trust plc (SSIT) 
provides an insight into the public market for space investment. According to the prospectus, 
non-US-based funds account for 60% of investment activity in the space sector, with China, 
Japan and the UK being the major investment hubs outside the US.  North America accounts 
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for approximately 50% of investment deals and 60% of investment by value.436 In 2020, US$ 
7.7 bn was invested into 221 Space Tech businesses, a 70% annual increase in investment 
levels on 2019. In 2020, although growth stage companies represented only 15% of the 
number of deals, they accounted for more than 75% of the capital invested.  The SSIT 
prospectus states that the recent growth in investment has been in the capital-intensive, 
infrastructure related segments of the market, principally in the launch rockets and satellite 
constellation categories.437 According to the Financial Times, 11 privately financed Space 
Tech companies became unicorns438 in the prior 12 months.439  Based on these numbers there 
would appear to be a large and growing market for international investment in space. A 
strategy of regulatory competition therefore would appear to be supported by the fundamentals 
of the market. However, things are not always what they seem to be. 

SSIT filed for an IPO on the main market of the London Stock Exchange in June 2021.440 The 
IPO was completed on 14 July and SSIT raised gross proceeds of approximately £178.4 m.441 

The funds raised by SSIT were used to buy a portfolio of 15 investments from the Seraphim 
Space Fund, which was launched in 2016 as the first ‘new space technology venture fund’, 
and subsequently built up a portfolio of over 50 investments.442 The British Business Bank, 
affiliated to the UK government, committed to invest £50 m in two funding rounds when the 
£70m443 Seraphim Space Fund was launched.444 SES, Airbus, Surrey Satellites, Telespazio, 
Teledyne, Rolta and First Derivatives invested in the Fund.445 Satellite Application Catapult 
and the ESA were partners. ESA took a Board seat.446 As such, much of the initial funding for 
the Seraphim Space Fund came directly, or indirectly, from public sector sources most of 
whom had close ties with each other. The capital raised on the listing of the SSIT is modest, 
and the IPO has the characteristic of a standard re-financing.  
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Josef Aschbacher, the Director General of ESA, noted that in 2019 the private funding for 
space start-ups reached €188 m in Europe compared to €5 bn in the US.447 Aschbacher 
observed that though Europe could provide Series A funding in the €2 m - €20 m range, and 
Series A-C level fundraising had become easier, Europe could still not raise the larger Series 
D funding.448 Aschbacher notes that ‘[o]ur investors and lenders are more cautious than their 
American counterparts and are not just looking for a quick return.’449 Aschbacher’s observation 
highlights a key difference between London, as an international financial centre, and New 
York. Investment management in London is focused on the heavily regulated and very 
competitive institutional pension funds market. European private equity funds favour 
established investment strategies such as Leveraged Buy-Outs (LBO) and the turn-around of 
established businesses in mature sectors. The more adventurous Venture Capital (VC) 
segment manages risk by focusing on A-round fundings with well-known partners, and even 
then, the preference is for latter-stage start-up’s that have been technologically de-risked. As 
such, calls by politicians for the City of London to play a more significant role in funding the 
space sector reflect a fundamental misunderstanding of how the City of London functions as 
a financial centre. This is surprising, because it was noted in evidence presented to the 1987-
88 investigation of UK Space Policy by the Select Committee on Science and Technology that:  

‘‘The difficulty of attracting private finance for space ventures was referred to in the 
evidence. …The TUC stated: ‘For the foreseeable future – in other words while space 
technology requires a level and type of investment that the private sector shows no sign 
of being able to provide – the public sector has a central role in providing finance from the 
research through to the development phase, and in all probability well beyond that’….. 
Racal Electronics … ‘Because of these factors, Government must be prepared either to 
subvent space activities or to create an environment of high returns for investment of risk 
capital without punitive taxation’.  450 

Despite the lobbying by the space sector and strong Government support, UK financial 
markets have remained sceptical.   The 2020 Size and Health study states that between 2013 
and 2020 over £4.33 bn was invested into UK-headquartered space companies in over 240 
investment deals.451 The 2021 Size and Health study states that over the past decade (2012 
to 2021),145 unique investors in 38 companies invested nearly £6 bn across 90 investment 
deals with UK space organisations.452 Private investment, which includes venture capital, 
private equity, and seed investments, represents 82% of deals and 66% of total magnitude 
invested over the past decade.453 A such, this would appear to be a very health investment 
environment; however, again things are not what they seem on first review. 
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The 2020 Size and Health study states that the trend was driven by private investors, but the 
‘most common investment type was a grant.’454 Governments give grants, private investors do 
not usually give money away. Of the £6 bn investment noted in the 2021 Size and Health 
study, over 70% went to rescue the bankrupt satellite operator OneWeb.455 The 2021 Size and 
Health study goes on to state that if the large investments in OneWeb are filtered out, UK 
space investments increased from 2 in 2012 to 18 in 2021, and the number of investors 
increased from 1 in 2012 to 51 in 2021. It notes that these were primarily private investors, 
rather than institutional, and the average investment in UK-headquartered space start-ups 
during the 2012–2021 period was £67 m.456 As such, there would appear to be very little 
interest in the UK institutional market for investment in the space sector.   

This interpretation of the institutional appetite for investment in the UK space sector is 
supported by the 2021 Size and Health study, which included for the first time a review of the 
market for investment in the space sector. Unlike the US, the large-scale investments of £100 
m or above that is required for companies in the mid- and late-stage growth phase, it notes is 
difficult to obtain in the UK. The reasons given for this lack of institutional appetite include the 
relatively small number of venture capital funds in the UK that target space, and ‘a general 
lack of understanding among investors of the UK space market and the nuances and 
difficulties of investing in space companies’. 457   What is clear, as previously observed, very 
little finance comes from institutional investors. A prosaic explanation for this lack of interest is 
that the bullish case for investment in the UK space sector on closer examination is smoke 
and mirrors – things are not what they seem, or what they are presented as. The City of London 
is not providing the finance that the politicians are calling for because they see through the 
‘puff’. In terms of the research questions, this is an important gap that has been identified 
between the perceptions on which policy is based, and market reality. 

Institutional investors are aware that the economics are getting worse for the existing satellite 
operators with SpaceX developing reusable launch, and then compounding the pain by 
establishing constellations of satellites in Low Earth Orbit (LEO). This shift in technology has 
moved the industry cost curve down, and in so doing has made unviable several ‘new space’ 
business models. This has raised concerns among institutional investors as to the 
unpredictable consequences of disruptive technology. The problem of raising finance is 
compounded by the fact that the downstream sector, specifically DTH television broadcasting, 
has played-off one satellite operator against another, and in addition many applications 
businesses get free access to government funded satellite signal services.  This has benefitted 
the margins of the applications sector but delivered no value to the upstream sector. This is 
why the major launch companies in the US, China, Russia, India, are either directly State 
owned, or like Elon Musk’s SpaceX, are heavily dependent on US government subsidies. 

3.8  Lobbying. 

The funding structure on which the UK space economy is dependent has encouraged the 
development of a lobbying effort that seeks to secure increased government funding. The 
lobbying for more government finance is pervasive. For example, the 2021 Size and Health 
study, in the discussion on finance, highlighted proposals such as: the government becoming 
an anchor customer, the provision of greater funding for public-private partnerships, and 
matched funding. It suggested that there should be ‘greater ease and speed in obtaining 
government contracts’ as well as increased ‘support for space hardware development, and 
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more core funding of space R&D to aid new IP.’458  Understanding this lobbying for financial 
support is important because it has shaped the development of UK space policy, as will be 
discussed in chapter 5. 

The Case for Space, a report published in 2015 by London Economics (LE) for the Satellite 
Applications Catapult, Innovate UK, UKspace and the UKSA, represents an overt lobbying 
effort by the UK space sector.459 The report sought to define the contribution of space to the 
UK economy, and to determine how important government support was for the space 
economy.460 When considering what attracted foreign direct investment (FDI) to the UK, it 
identified the extent of financial support, the UK’s investment in ESA, the existing space 
infrastructure, and the potential for knowledge spillovers from the existing space economy.461 
The report argued that these strengths of the UK space economy, ‘in combination with the 
country’s commitment to build a spaceport to ensure access to space (by 2018) and the clearly 
defined long term space strategy (in the IGS)’ provided a supportive environment for the space 
sector.462 Despite these positive observations, it did note ‘that a real increase of £8bn over 
seven years will be challenging, especially considering the composition of the space economy 
and its slant towards the DTH segment of space applications.’   The report nevertheless 
expressed confidence in the ability of the UK space economy to reach an export share of 60% 
by 2030,463  and identified a number of new services and events that could facilitate the 
achieving of the IGS targets,464  notably the building of a spaceport. 465  

The prospect of building a spaceport attracted significant interest from local government and 
from Members of Parliament (MP). As noted by Kelso, MP’s are keen to attract to their 
constituencies the infrastructure spending and jobs that are seen as key to the future of the 
UK space industry, but also to local development.466 There is therefore a parliamentary 
constituency that is very receptive to the lobbying.  The UK space lobby, however, until the 
start of the 1990’s only had limited influence, as will be discussed in chapter 4.  Guise notes 
that when the space lobby group sought to transform the BNSC into an independent space 
agency, Margret Thatcher put an end to it, and is quoted as declaring: ‘They are attempting to 
build a pulpit for industrial lobbyists!’467 Ken Clarke, Thatcher’s Space Minister, stated: 'I do 
not want to put together some glorious commercial lobby within government but apart from 
government, which spends its time busily pushing and pushing for its own activities.'468    The 
space lobby became better organised and more effective, and notably, more assertive after 
Thatcher left office. The 2007 Select Committee on Science and Technology review of UK 
Space policy noted that ‘we have been subjected to inappropriate and excessive lobbying by 
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those representing certain parts of the industry, which could easily have proved 
counterproductive to the strong story the UK space industry has to tell.’469   

Williamson traces the professionalisation of the lobbying effort to the establishment of the UK 
Parliamentary Space Committee (PSC) which was formed in May 1989.470  The PSC sought 
to persuade politicians of the benefits derived from space technology and to emphasise the 
need for long-term, as opposed to piecemeal, funding. 471  The lobbying which characterises 
the UK space sector reflects the financing structure on which it is dependent. Williamson 
observes that the lobbying effort by the UK space industry is driven by the need to secure 
substantial government funding.472 As discussed in chapter 4, the vitality of the UK space 
industry is heavily dependent on collaboration within ESA, and so the lobbying effort focuses 
on securing Government support for ESA programmes where the policy of juste retour ensures 
a flow-back of contracts to the UK space industry. Williamson draws a direct connection 
between government finance and the lobbying effort of the UK space sector when he observes 
that ‘[d]espite reductions in the UK government's space budget, or perhaps as a consequence, 
the Parliamentary Space Committee is the most active parliamentary space group in 
Europe.’473 
 
The success of the space lobbying effort on the UK government is demonstrated by the US$ 
500 m investment made by the government in the bankrupt satellite company OneWeb in 
2020. 474 This investment was made on the initiative of Dominic Cummings, advisor to the then 
Prime Minister, Boris Johnson.475 Cummings is credited with being the ‘UK Space 
Industr[ies]...biggest supporter in Downing Street.’476 The investment in OneWeb confounded 
experts who attributed it to a very successful ‘nationalistic’ lobbying effort by OneWeb.477 The 
way in which this investment was made was controversial. Alok Sharma, Secretary of the 
department for Business, Energy and Industrial Strategy (BEIS) issued a ministerial direction 
to make the payment go through on the last day before the UK Parliament rose for its summer 
break. That timing appears to have been intentional as it meant that parliament did not have 
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the opportunity to raise questions.  The deal was done despite objections from Sam Beckett, 
the senior civil servant in Sharma’s department, and Darren Jones MP, the Chairman of the 
Business, Energy and Industrial Strategy Committee.478 In terms of Morrow’s analysis of public 
administration, this is the way interest groups in the ‘bazaar’ economy interact with politicians 
and bureaucrats. Interestingly, the UK chose not to bid for Richard Branson’s bankrupt VO in 
May 2023, even though the initial asking price of US$ 17 m may have secured a domestic 
satellite quick-launch capability that the UK military have long coveted.479  

3.9  UK Spaceport Viability.  

The SIA 2018 and the SIR 2021 focus on the development of a spaceport as the means 
whereby the UK could achieve the governments growth objectives in the global space 
economy. In pursuit of this objective, Frost and Sullivan (F&S) was commissioned to prepare 
an evaluation of a UK spaceport business case to support the case for private investment in a 
spaceport. F&S concluded that there was an opportunity to invest in a spaceport for the small 
satellite launch services market, and estimated that the total addressable small satellite launch 
market for 2021–2030 was US$5.5 bn.  However, F&S noted that the lack ‘of government 
investment may result in underdevelopment of the UK space launch industry as service 
providers consider alternative locations in Europe (several significant programmes are under 
development) with government funding.’480     

The main motivation for the development of a UK spaceport appears to be derived from UK 
national security policy. The first draft of what became the SIA only sought approval for a 
horizontal launch capability, as the military were interested in developing that capability for the 
launch of their small satellites used for communication and EO. The UK military has been the 
main motivating force behind efforts to develop a horizontal satellite launch capability at CAN, 
whereas, the UK space industry lobbied for the inclusion of a vertical launch capability in the 
SIA because vertical launch creates the prospect of a wider variety of missions. Vertical rocket 
launch enables larger, and so heavier, loads to be carried to orbit than is possible by horizontal 
launch.481   

In terms of the markets that a UK commercial spaceport could serve, it would not enter the 
market to carry crews and cargo to the ISS or similar stations.  As discussed in chapter 9, 
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governments, notably intelligence agencies and the military, are the major source of launch 
demand for placing high-cost, high-capability commercial imaging satellites in GEO. The 
launch of EO satellites to GEO requires a medium to large launch capability. That is not 
currently envisaged in the UK, so the UK military will continue to be dependent on the US and 
France for the launch of those satellites. If the UK were to seek to expand into the launch 
market focused on the deployment of medium and large satellites it would encounter a very 
competitive market. 482 Conceptually, this market segment would be of limited interest to 
commercial UK vertical spaceports because these missions are expensive to service, and they 
are falling in number due to the increased lifetime of the large satellites.483  

The market of interest for a UK spaceport is the launch of micro, nano and pico satellites 
manufactured in the UK.484  Miniaturisation of technology, standardization, and reduced launch 
costs, have increased demand for small satellites which are cheaper to make, fly and replace.  
Approximately 40% of the world’s small satellites are manufactured by Surrey Satellite 
Technology Limited (SSTL) in Guildford,485 and there is a significant capability in Glasgow486 
in the manufacture of nano-satellites by Alba Orbital 487 and AAC Clyde Space.488 For the UK 
satellite manufacturers, launch is a key dependency.489  They need to have the optionality of 
both a vertical and horizontal UK launch location to get their satellites into specific orbital 
locations.490 However, it should be recognised that the satellite operator industry is chronically 
loss making, with several operators having become insolvent. 491 Other than the vertical launch 
of small satellites, the launch market segment that is of primary interest to the UK is the 
horizontal launch of spaceplanes for satellite launch, as well as potentially at some point in the 
future for sub-orbital point-to-point travel (SPTP). The space tourism sector is seen as an 
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enabler of other space markets, and once started, it is expected to be an important driver for 
the development of spaceports. 492  

The UK government believes that research supports developments in the upstream space 
industries, as well as in the downstream applications and services sectors that use space 
data.493  As such, the argument has been that the establishment of a spaceport will act as a 
catalyst for further investment in research. As discussed in chapter 6, this was the presumption 
in place when the UKSA announced the competition to build a spaceport with the initiation of 
LaunchUK in 2014.494  The competition to establish the first UK spaceport ended in May 2016 
with the surprise announcement of the decision to adopt a licencing model.495  The motivation 
for this abrupt change in policy was a growing awareness by government of the cost of building, 
and sustaining, a vertical spaceport in the UK.  

As noted by Webber, Handberg, Browder and Newman in regard to the development of US 
spaceports, the commercial case for building a spaceport is often very weak.496 Webber 
concludes that his study is a ‘sobering, assessment of the potential market opportunities open 
for new commercial spaceports’.  This cautious view is shared by Handburg who notes that 
though the rhetoric is of endless frontiers, the economic realities are much more mundane, 
with the major difficulties identified as: i) technological change making it expensive to keep up 
with evolving launch needs; ii) a limited number of viable commercial launch companies;  iii) a 
highly competitive global launch marketplace; iv) Government subsidies, which distort launch 
prices, and so damage the prospects of developing a commercial spaceport sector. There may 
be “first mover” advantages in attracting the private investment and business activity needed 
to sustain a spaceport, but it will still be a struggle to build a viable business case.497  

The private sector model for UK spaceports that has been adopted is inconsistent with the 
declared aspirations of the UK to grow its space economy. Browder and Newman present a 
persuasive argument that a spaceport is a public infrastructure investment, and though it may 
be run at a loss, nevertheless sustained public investment may be justified by the positive 
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495 STC HC 2017 (n 375); Helen McArdle, “UK spaceport competition axed in favour of licensing model”, 
The Herald, (Glasgow, 20 May 2016) <https://www.heraldscotland.com/news/14506625.uk-spaceport-
competition-axed-favour-licensing-model/> accessed 15 September 2021; DfT SFB0007 (n 481) p.1.6 
Consultation; Newman 2018 (n 130) 3. 
496 Webber (n 68); Handberg (n 67);  Browder 2019 (n 66); Browder 2020 (n 66).   
497 As Professor Malcolm Macdonald, director of the Scottish Centre of Excellence in Satellite 
Applications, and a non-executive board member of the UKSA, notes, several sites could be licensed, 
but it is doubtful if they could all build a sustainable business case: “I would expect if you ended up with 
multiple spaceports being licensed, there would be some rationalization down the line, but I think what 
everybody wants to avoid is investing in any facility that has one launch and then nothing more 
happens.”  Gallardo (n 359);  Calum Ross, ‘Sutherland spaceport could create 400 jobs and reverse 
population decline’ Press and Journal (Aberdeen, 17 July 2018)  <https://www.pressandjournal. 
co.uk/fp/news/highlands/1522054/sutherland-spaceportcould-create-400-jobs-and-reverse-population-
decline/> accessed 15 September 2021. 
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economic impact on a region.498  As it now stands, the success or failure of a spaceport and 
so of the UK’s space economy ambitions will be determined by the private sector, whose 
decisions are driven by market considerations, rather than public policy, or national interest.499  
As highlighted by Richard Branson’s decision to put VO into bankruptcy, this is an international 
and competitive industry, and commercial companies will act in their own economic best 
interests.  

The UK has adopted an unusual regulatory approach as most spaceport and range control 
services are State run, though as some markets have begun to mature, there is a growth of 
private provision of launch services.500 It is doubtful, however, if a private vertical spaceport is 
economically viable in the UK. As a launch capability may be a critical part of the value chain 
in the development of the UK space economy, if the UK wants to gain the benefits of that 
economic growth, then it is incumbent on the state to make that investment in a launch 
capability, even if it runs at a loss, in order to gain the broader social and economic benefits it 
seeks. Anyone wishing to use UK space facilities, or to invest in the broader space economy 
would be reassured by a state funded spaceport, whereas if it were a private concern, the risk 
of failure at a critical juncture in mission planning would be a significant disincentive to 
participate in the UK space economy. From the perspective of regulatory competition, being 
able to offer a government backed launch facility is an essential starting point. As such, if the 
UK wants to enter in to a process of regulatory competition in the global space economy, it is 
recommended that the UK government invest in, and take responsibility for managing, a 
vertical and horizontal spaceport, and for the provision of range control services. Commercial 
charging should be applied. If the market develops, then in due course, any national spaceport 
can be privatised.  

3.10  Appraisal. 

The central research question that this chapter has sought to address has been answered – 
the 10% target on which SIA 2018 and the associated SIR 2021 were based was unrealistic. 
This has been acknowledged by the government.501  Assuming that, despite the sceptical 
analysis presented in this chapter, that there is sufficient economic motivation for the UK to 
seek a greater share of the global space economy, the question still remains as to whether the 
UK can enter into an aggressive strategy of regulatory competition to grow its space sector as 
called for in The Plan for Growth of 2011. The key question is what would need to be done to 
compete effectively to attract that international investment? 

This chapter has established in section 3.2 and 3.3 that that the economic arguments, used to 
promote an optimistic case for the space sector should be treated with a degree of scepticism.  
The UK space market is dominated by a small number of large space-related companies. The 
DTH market which is a substantial part of the overall UK space sector is mature.  The cash-
hungry upstream sector is not financed by the profitable downstream sector, and so the UK 
space sector is very dependent on government grants, either directly, or through ESA. The 

 
498 Browder 2020 (n 66) 1, 16-18.  
499 Handberg (n 67). 
500 Smith Thompson Beach (n 131) 729. 
501 Science and Technology Committee, ‘Subject: UK space strategy and UK satellite infrastructure’ 
(Parliamentlive.tv,  9 February 2022, at 10:45) <https://parliamentlive.tv/event/index/e2d88cde-0a92-
4dbf-978d-e5980a94a7cd?in=09:30:12> accessed 23 October 2022; Science and Technology 
Committee, UK space strategy and UK satellite infrastructure, Second Report of Session 2022–23 (HC 
100, 4 November 2022) 68 <https://committees.parliament.uk/ publications/31490/documents/ 
176763/default/> accessed 13 April 2023. 
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industry suffers from a ‘leaky skills pipeline’502 which in part reflects its financial instability. This 
reliance on government grants encourages industrial lobbying.  

To address the culture of lobbying for financial support from government highlighted in section 
3.8, it is recommended that the government separate out military, academic and scientific 
space activities from the commercial space economy. The numbers used to measure the 
commercial space economy should be focused and narrowly defined. The recommendation of 
a clear separation of military and scientific space activities from civil space is in line with the 
observation by Margret Thatcher, made in section 4.5.6, that space investment should not be 
part of the science budget because the means for establishing equipment in space were well 
understood, and so should be technological driven by commercial rationale.   

It is recommended that the UK space economy in order to grow, as discussed by Weinzierl, 
must be weaned off state financing, and decentralised in order adapt to the realities of what is 
required to attract international private sector commercial investment.503 The UK space 
industry needs to develop an entrepreneurial commercial culture. To do that, it needs to 
understand what is required to raise funds from institutional investors, in contrast to what is 
expected when pitching for grants or state funded projects. This will require a shift in focus 
from science and benefits to society, to one that is based on forecast profit, cash-flow, return 
on investment (ROI) and net-present-value (NPV).  

This appraisal of the economics of the space sector has highlighted that companies that are 
focused on launch technology need substantial investment, and in Europe and the UK they 
struggle to get it. Companies that are satellite operators run at low/negative margins, and so 
also face considerable difficulties when seeking to raise finance from professional institutional 
investors, who are more skeptical than the UK government was of the viability of the Business 
Plans of satellite operators such as OneWeb. For these reasons, the commercial sustainability 
of spaceports is uncertain. As noted, this is the basis of the argument as to the necessity of 
government funding for a spaceport as critical national infrastructure if the UK wishes to 
actively pursue the growth motivation underlying UK space policy. 

As discussed in section 3.3, the biggest segment of the UK’s downstream space economy is 
DTH, which is a mature service in decline.  Growth in the UK space sector therefore depends 
on expansion beyond a relatively small domestic market. As noted in section 3.4, the UK’s 
ambitions to grow its space economy in the launch sub-segment face a number of challenges. 
The upstream sector suffers from precarious economics and so all contenders in Europe that 
are trying to build a launch capability will be seeking a “first mover” advantage. How 
sustainable any advantage will be is uncertain. The UK’s space economy ambitions rest on its 
ability to achieve growth through international co-operation. Here, once again, the position of 
the UK space sector is uncertain.  The UK has struggled to avoid being treated by the US as 
a dependent inferior.  The decision to leave the EU (Brexit) has raised challenges for the UK 
space industry when seeking to co-operate with Europe. The war in Ukraine, and the UK’s 
close alignment with the US’s foreign policy aspirations, as discussed in section 7.5.2, has 
raised a series of latent tensions in the UK’s dealings with developing countries in Africa, Asia 
and South America. How the UK will manage these foreign policy tensions is critical to its 
aspirations in space, but ‘soft’ and ‘smart’ policy strategies as pursued to date, suffer from a 
series of contradictions. The UK needs to define its role in the modern world based on a 
realistic appraisal of its position, and of its interests. It has not yet done that.  

 
502 This phrase was used at the 2021 UK Space Conference to describe the failure of the UK space 
industry to retain talent. See also HC 100 (n 501) 58-64. 
503 Weinzierl (n 61) 175-177. 
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For the UK to achieve its growth objectives in space this thesis argues that the UK will need 
to attract significant international private sector engagement, and to do that will require that it 
adapt its space law and regulation to pursue an aggressive strategy of regulatory competition. 
That would require that it defines exactly what the objective of its space strategy are in terms 
of the sectors in which it wants to compete, and that it understand the investor audience to 
which it wishes to appeal. As discussed in more detail in chapter 9, the research concludes 
that the UK has not clearly defined the sectors in which it wants to gain a competitive 
advantage. There is also no indication that the government understands its target audience of 
institutional international investment managers, as is evident from the discussions of ESG in 
sections 1.4.7 and 7.5.5.  
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Chapter 4.  The Geo-Politics of Space. 

4.1  Introduction.       

This chapter seeks to understand how UK space law has developed within a geo-political 
context using a historical framework, by applying an inductive research methodology. In order 
to find the best theory or concept that fits the evidence, or which furthers an understanding of 
the human interactions being analysed, the approach has been eclectic504 so as to provide 
complementary ways of understanding how UK space policy evolved, and to identify the 
structural restraints it faces. The research draws upon a public administration505 approach to 
establish the drivers behind the policy choices made, as part of a path dependency analysis.506 
As such, the analysis starts off with broad theories, then delves down deeper, until finally a 
framework that bounds the choices that the UK must make is established. This goes directly 
towards answering the research questions set out in section 1.5.  

Section 4.2 sets out the geo-political background against which UK space policy has evolved 
through an appraisal of international space politics. It notes the theories that address the 
question as to why space has been characterized by co-operation despite the potential for 
conflict. Section 4.3 considers UK space policy in the light of international relations theory. It 
presents the theories of realism, liberalism and constructivism which can be used to explain 
the behaviour of states. Section 4.4 then considers three theories that can be applied to explain 
the development of UK space policy. These three theories are Churchill’s analogy of ‘three 
overlapping circles’ to explain British foreign policy; the choices offered by the concepts of 
‘hard’, ‘soft’ and ‘smart’ power; and the ‘critical path dependency problem’ encountered in 
international agreements. This theoretical introduction to the geo-politics that has influenced 
UK space policy leads into the case studies in section 4.5.  Section 4.5 applies the different 
theories discussed in sections 4.2. to 4.4. to the evidence, which is the history of the UK’s 
engagement in space activities from 1954 until the formation of the UKSA in 2010. From the 
evidence and the theory, section 4.6 draws conclusions, which are combined with the 
economic structural analysis presented in chapter 3, to form a strength, weakness, opportunity 
and threat (SWOT) analysis.507 The SWOT analysis provides a framework that can be used to 
explain the bounds on the choices that the UK can make in terms of its space policy. This 
framework defines the structural reality against which the policy choices that the UK has made 
since 2010 can be appraised and measured.  This framework is applied in section 4.7 to 
assess how the UK is positioned should it seek to engage in a process of regulatory 
competition to attract space entrepreneurs.  

 

 
504 Hoover and Donovan (n 148). 
505 Morrow (n 8) 3. 
506 See note 213.  
507 A SWOT analysis is a strategic planning and strategic management technique used to help an 
organisation plan effectively. It is sometimes called situational assessment or situational analysis. It is 
a framework that is used to evaluate competitive positioning  and to develop strategic planning. A SWOT 
analysis assesses internal and external factors, as well as current and future potential. A SWOT analysis 
is a technique frequently encountered in business, economic, political and engineering research. It is 
not usually encountered in legal research, but it is appropriate in this instance as the research is focused 
on appraising the decision of the UK to enter the global space market with the Space Industry Act 2018 
and the Space Industry Regulations 2021. That is a strategic choice that requires effective legal 
planning, and so must reflect a broad situational awareness.   Will Kenton,  ‘SWOT Analysis: How To 
With Table and Example’ (Investopedia, 21 April 2023) <https://www.investopedia.com/ 
terms/s/swot.asp> accessed 24 May 2023.  
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4.2  Conflict and Co-operation. 

Despite the potential for conflict, international space politics has been characterised by co-
operation.  Stuart explains the co-operation in space using English School508 and regime 
theory509 utilising rational choice models.510   These three theories provide an explanation as 
to why rational self-serving actors have pursued coordination through the complicated array of 
regimes set out in chapter 2, that have constrained their activities in outer space. 511  Outer 
space has the characteristics of a global common, a neutral territory in which multiple actors 
have interests, but none have exclusive rights or control. In a global common normative 
discourse, the norms512 of cooperation sit alongside those of self-interested state realpolitik.513  

During the ‘Cold War’,514 space was an arena of ideological competition between the US and 
the USSR,515  but there was no direct military conflict between the two superpowers. Space 
became an area of interest to governments with the development of rockets able to reach outer 
space because these formed the mechanism for the development of intercontinental ballistic 
missiles (ICBM).516 NSC 68, a document prepared for the US National Security Council in 
1950, called for America to amass ‘clearly preponderant power’ in the international system, a 
phrase synonymous with hegemony.517  Science was viewed as a proxy for national power, 
which made space during the Cold War an important part of the effort to achieve a dominant 

 
508 Stuart (n 72) 5, 23. 
509 Regime theory seeks to explain under what conditions rational actors will determine that it is in their 
interest to cooperate, despite the lack of a hierarchical system of governance, and despite the fact that 
the international system is anarchic.  Stuart (n 72) 13. 
510 ‘Rational choice theorists assume all individuals choose the best action according to stable 
preference functions and constraints facing them.’ Stuart (n 72) 14. 
511 Jill Stuart, ‘Regime Theory and the Study of Outer Space Politics’ (E-International Relations, 10 
September 2013) <https://www.e-ir.info/2013/09/10/regime-theory-and-the-study-of-outer-space-
politics/> accessed 24 October 2022;   Stuart (n 72) 7. 
512 For a discussion of the influence of the formation of norms in determining appropriate standards of 
behaviour see Finnemore and Skkink (n 73). 
513 Jill Stuart (n 510). 
514 The ‘Cold War’ was a period of geo-political tension between the US and the USSR, that extended 
from the announcement of the Truman doctrine on the 12 March 1947, until the dissolution of the USSR 
on the 26 December 1991. With the defeat of Chiang Kai-shek's American backed Kuomintang (KMT) 
Nationalist Government in China in 1949 by Mao Zedong's People's Liberation Army, US foreign policy 
aimed to contain and roll back the influence of both countries.  National Geographic, ‘The History of 
Space Exploration’ National Geographic (Washington D.C., 24 January 2020) 
<https://www.nationalgeographic.org/article/history-space-exploration/> accessed 14 March 2022. 
515 Mai'a K. Davis Cross has challenged the popular narrative that the ‘Space Race’ resulted from a 
shocked American reaction to the launch of Sputnik in 1957.  She argues that the narrative of a security 
dilemma was ‘socially constructed through political narrative in order to get President Kennedy elected’ 
in 1960. This manufactured hysteria led Congress to reject funding for joint space ventures with the 
USSR in 1963. US-Soviet space collaboration only gained momentum again in the 1970’s.  Davis Cross 
(n 75)  1403, 1405, 1416, 1418. 
516 The Germany V-2 rocket was the first to reach outer space in the early 1940’s. In 1953 Sergei Korolev 
developed the R7 rocket, the first intercontinental ballistic missile (ICBM). In September 1960, based 
on Russia’s R-2 technology, China launched its first rockets.  Anderson (n 61); Aerospace, ‘A Brief 
History of Space Exploration’ Aerospace (Salford, 1 June 2018) <https://aerospace.org/article/brief-
history-space-exploration> accessed 14 March 2022; National Geographic (n 503); ESA, ‘Sergei 
Korolev: Father of the Soviet Union’s success in space’, (ESA, 9 March 2007) 
<https://www.esa.int/About_Us/ESA_history/50_years_of_humans_in_ space/Sergei_ Korolev_Father 
_of_the_Soviet_Union_s_success_in_space> accessed 14 March 2022; Rajagopalan (n 81).    
517 Layne (n 80) 63. 
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geo-political position.518 Competition in space was viewed as an important indicator of national 
strength and influence.519  

The presentation of the ‘space race’ as a security dilemma profoundly influenced the military 
perception of space.520 Realising the potential of space, interest shifted to the development of 
satellites. 521 The tactical and strategic uses of satellites have led to significant funding for 
military space programs by governments.522 As a result, in the pursuit of space power, the 
development of launcher technology for satellites gained pre-eminence.523  Several nations 
possess operational anti-satellite technology (ASAT) weapons systems.524  Although the 
advantages of stationing force-delivery weapons in space have been debated, to date such 
weapons have not been deployed. A number of theories have endeavoured to explain why 
there has only been a limited arms race in space, which include: the common interests 
hypothesis; the constraints derived from bargaining and negotiation as reflected through UN 
treaties and international law; constraints supported by formal agreement; and the Cuban 

 
518 Muir-Harmony (n 79). 
519 Johnson-Freese (n 78) 14. 
520 Davis Cross (n 75) 1419. 
521 Satellites offer the military the potential for improved communications, weather observation, 
navigation, timing, and position location. Intelligence-gathering satellites have also been used to verify 
arms-control agreements, provide warnings of military threats, and identify targets during military 
operations. The Gulf War proved the value of satellites in modern conflicts. During this war, allied forces 
were able to use their control of the “high ground” of space to achieve a decisive advantage. Hahn (n 
83) 44;  Aerospace (n 516); Louis de Gouyon Matignon, ‘When France became the third space power,  
(Space Legal Issues, 28 February 2019) <https:// www.spacelegalissues.com/space-law-when-france-
became-the-third-space-power/> accessed 14 March  2022;  United Press International Archives, 
‘France launches first satellite’, United Press International (Washington D.C., 26 November 1965). 
<https://www.upi.com/Archives/1965/11/26/France-launches-first-satellite/7861511630886/> accessed 
14 March 2022;  ESA, ‘First ESRO satellite in space’ (ESA, 17 May 2017)   
<https://www.esa.int/About_Us/ESA_history/First_ESRO _satellite_in_space>  accessed 14 March 
2022;  JAXA, ‘Institute of Space and Astronautical Science, Ohsumi’ (Japan  Aerospace Exploration 
Agency) <https://www.isas.jaxa.jp/en/missions/spacecraft/ past/ohsumi. html> accessed 14 March 
2022; ESA, ‘ESA’s ‘first’ satellite: COS-B’ (ESA, 7 October 2020)  
<https://www.esa.int/About_Us/ESA_history/ESA_s_first_satellite_COS-B> accessed 14 March 2022. 
522 John M. Logsdon, "space exploration", Encyclopedia Britannica (Chicago, October 25, 2021). 
<https://www.britannica.com/science/space-exploration> accessed 14 March 2022. 
523 The European launcher, Ariane 1, was first used on 24 December 1979.   ESA, ‘First launch of 
Europe’s Ariane in 1979’ (ESA, 16 December 2009)  <https://www.esa.int/ESA_ 
Multimedia/Images/2009/12/First_launch_of_Europe_s_Ariane_in_1979> accessed 14 March 2022. 
524 Though no ASAT system has been used in warfare, India, Russia, China, and the US have shot 
down their own satellites to demonstrate their capabilities. China shot down one of its moribund satellites 
in 2007, thereby creating a significant amount of space debris. In February 2008, the US used a ship-
fired RIM-161 Standard Missile 3 to destroy a failing satellite it claimed posed a public danger.   On the 
27 March 2019, India announced that Mission Shakti, using the Prithvi Delivery Vehicle Mark-II (PDV 
MK-II), destroyed a Microsat-R satellite.  Johnson-Freese (n 78) 14; Jeff Foust, ‘Russia destroys satellite 
in ASAT test’ SpaceNews (Hawthorne, 15 November 2021) <https://spacenews.com/russia-destroys-
satellite-in-asat-test/> accessed 14 March 2022; Laura Grego, ‘A History of Anti-Satellite Programs’, 
(Union of Concerned Scientists, January 2012) <https://www.ucsusa.org/sites/default/files/2019-09/a-
history-of-ASAT-programs_lo-res.pdf> accessed 14 March 2022; Ashley J. Tellis, ‘India’s ASAT Test: 
An Incomplete Success’, (Carnegie Endowment for International Peace, 15 April 2019) 
<https://carnegieendowment.org/2019/04/15/india-s-asat-test-incomplete-success-pub-78884> 
accessed 14 March 2022; Rajat Pandit, ‘India needs space--based ‘offensive’ weapons in future, says 
IAF Chief’ Times of India (Mumbai, 30 April 2023, <https://timesofindia.indiatimes.com/india/india-
needs-space-based-offensive-weapons-in-future-says-iaf-chief/articleshow/99878896.cms> accessed 
25 May 2023. 
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Missile Crisis which created an incentive to negotiate an outer space arms limitation 
agreement.525 

The civil use of space through the development of applications using space-based EO is a 
relatively recent development. In the 1980s, satellite communications expanded to carry 
television programs.526 As the civil applications of space activity developed, so the number of 
countries engaged in space has increased.527  The transition to greater private sector 
involvement in the space economy has been facilitated by a number of US statutes which 
include the Commercial Space Launch Act of 1984, the Patents in Space Act of 1990, the 
Commercial Space Act of 1998, and the Commercial Space Launch Amendments Act of 2004. 

528  These acts have encouraged civil engagement in space in the US and have served as the 
model for other countries space legislation, including that of the UK. 

4.3  The Influence of Space on International Relation. 

The influence of space on international relations on earth is a broad subject, and the theory 
concerning the interconnection is limited.529  For reasons of scope the comments made in this 
section focus on defining the three main international relations theories, and then applying 
them to categorise where the UK is positioned.  

International relations as a discipline is focused on issues of peace and conflict. It has been 
argued that the behaviour of states is influenced by two concepts, that of anarchy and 
sovereignty, which together create the international relations environment.530 Human activities 
in space reflect the relations between states on earth, and so space is an another arena of 
Great Power competition and power projection. 531  If one state gains hegemony in space, that 
would upset the balance achieved in the international relations system established on Earth.532  

 
525 As discussed in chapter two, the stationing of weapons of mass destruction in orbit or on celestial 
bodies is prohibited by international law.  Logsdon (n 522);  Roberts (n 82)1076. 

526 Logsdon (n 522); Aerospace (n 516). 
527 More than 50 countries currently have space agencies or other government bodies carrying out 
space activities. This increased interest in the civil use of space suffered a set-back in 1986 with the 
loss of Challenger as a result of which President Reagan announced that NASA would no longer launch 
commercial payloads, and so customers would need to find alternative launch opportunities. 
Consequently, there was a significant backlog in payloads to be launched into space, and this created 
an opportunity for the USSR, Europe, India, and China, among others, as well as private companies, to 
enter the commercial launcher market.  China had already announced in 1984 that it would undertake 
commercial launches for foreign customers.  Logsdon (n 522); SCST HL 1987-88 (n 450) 13, 19. 

528 Louis de Gouyon Matignon, ‘The Commercial Space Act of 1984’ (Space Legal Issues, 3 June 2019) 
<https://www.spacelegalissues.com/the-commercial-space-launch-act-of-1984/>  accessed 14 March  
2022; ESA, ‘Patents and space-related inventions’ (ESA) <https://www.esa.int/About 
_Us/Law_at_ESA/Intellectual_Property_Rights/Patents_and_space-related_inventions> accessed 11 
December 2022; US Congress, 1990 (n 87); US Congress 1998 (n 87); US Congress, 2004 (n 87). 
529 Shounak Set notes the interconnection between international relations and space is rapidly growing, 
and expresses the opinion that ‘the conspicuous absence of literature on the subject constitutes an 
academic paradox; this represents a critical shortcoming for international relations as a discipline.’   
Shounak Set,  ‘The International Relations of Outer Space: Changes, Continuities, and Contextualities’ 
(2015) 19(2) Jadavpur Journal of International Relations 184 <https://doi.org/ 
10.1177/0973598415627903> accessed 24 May 2023; Dimitrios Stroikos, ‘International Relations and 
Outer Space’ (2022) Oxford Research Encyclopaedia of International Studies 
<https://oxfordre.com/internationalstudies/view/10.1093/acrefore/9780190846626.001.0001/ acrefore-
9780190846626-e-699> accessed 25 May 2023.  
530 Thies (n 85) 160-164. 
531 Set (n 529).  
532 Roberts (n 82) 1089.  
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There are three main international relations approaches each of which contain a number of 
related theories that can be used to explain the behaviour of states – liberalism,533 realism534 
and constructivism.535  The realist perspective on space was initially able to explain the 
development of the ‘Space Age’ by presenting the rivalry between the US and the USSR as a 
competition for power. Realists inferred that a potential space arms race could create a 
security dilemma which would require a balancing of power to resolve.536 A growing 
dependence on space technology which has resulted in vulnerability to attack in, and from 
space, supports the continued relevance of realist theory to the analysis of space and national 
security.537   

The liberal perspective on space arose from the fact that the extent of international cooperation 
in space was not explainable by realism.  The US and the USSR developed co-operative 
relationships during the Cold War, and they cooperated at the UN in the drafting of the 1967 
OST and continue to peacefully cooperate in space.538 Liberalism explained this cooperation 
as the result of greater interdependence where in an anarchic setting, order emerges as self-
interested units cooperate for mutual benefit and so have codified normative standards about 
space-related activities.  Liberal institutionalism focuses on the development of international 
law through international institutions to explain this outer space cooperation.539  

International relations in space, however, reflect elements of both competition and 
cooperation. The strategic potential of outer space for combat operations has been 
progressively harnessed in the post-Cold War era, as most recently illustrated in Ukraine. As 
such, although states under the OST have agreed in principle that space should be used for 
peaceful purposes, the interpretation of that commitment differs in the way it is implemented 
as states seek a comparative advantage.540 

Most countries seek to cooperate where there is absolute gain, but the US, notably, has sought 
to restrict cooperation, specifically with China, in areas which involve the transfer of dual-use 
technology that could enhance the capabilities of China in space, and so undermine the US’s 
aspiration to attain a hegemonic position.541 As such, from an international relations 
perspective, if space is envisaged as a domain for competition driven by a quest for power, 
then realist theory will drive the analysis. If the co-operative dimension is emphasized, then 
liberal theory will guide the analysis towards an explanation based on laws established through 
institutions, and constructivist theory will seek an explanation based on norms.542  

 
533 Liberalism places emphasis on the role of international institutions and international organisations to 
create norms that promote the democratization of states in order to encourage peaceful relations in an 
interdependent world. It assumes that states will exercise rational preference and pursue their interests 
through institutions that shape the incentives to cooperate.  Hickman (n 77) 183-184; Pfefferle (n 86). 
534 Realism assumes that in an anarchical international environment each unitary state has different 
capacities, and they are rational actors when pursuing their survival and interests. Interest is defined in 
terms of power, and the pursuit of power relies on self-help. Pfaltzgraff (n 98) 50. 
535 Constructivism holds that the building blocks of international society can be best understood by 
analysis of rules, practices, agents, statements, social arrangements, and relationships. Thies (n 85) 
160-161; Pfaltzgraff (n 98) 53; Hickman (n 77) 186-187.  
536 During the 1950s, the possession of the nuclear weapons maintained the balance of power in 
conventional war fighting methods. Competition in space evolved to reflect the relative power 
capabilities of states. Hickman (n 77)178; Pfaltzgraff (n 98) 46. 
537 Pfaltzgraff (n 98) 47. 
538 Pfaltzgraff (n 98) 51. 
539 Pfaltzgraff (n 98) 52. 
540 Set (n 529).  
541 Hickman (n 77) 178. 
542 Pfaltzgraff (n 98) 55. 
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In terms of the three international relations theories of realism, liberalism and constructivism 
that are focused on issues of self-interest, as discussed in the next section, the UK lacks the 
hard power to adopt a realist position. In terms of liberalism, as noted by Bowen in section 4.4, 
the UK lacks any significant space infrastructure, so there is limited interdependence to 
motivate cooperation.  As such, the UK’s motivation for co-operation in space activities is best 
explained by constructivism.  Constructivism emphasises the development of norms of 
appropriate standards of behaviour.543 The UK’s interest in space security derives from its 
need to avoid conflict between others. It is motivated to find ways of managing competition 
between others through the development of peaceful initiatives such as promoting standards 
of responsible behaviour, transparency, confidence-building measures, universal code of 
conduct, and best practice guidelines.544 These appropriate standards of behaviour have been 
defined over time by the UK civil service, notably by the Foreign, Commonwealth & 
Development Office (FCDO) and its diplomatic corps.545 They have used the UK’s position on 
the UN Security Council and COPOUS to assert ‘soft power’ influence by becoming, what 
Finnemore and Sikkink describe as ‘norm entrepreneurs’.546   The UK has sought to define the 
norms that build co-operative behaviour in space, for example in relation to the management 
of the problem of space debris because these norms reflect the pursuit of its self-interest.  

If the UK were to aggressively pursue a policy of regulatory competition in an attempt to 
capture a large share of the growing global space market, that would require a significant 
change in behaviour in order to orientate policy development towards a liberal economics 
approach to space. To do this would require the UK seeking to become a ‘player’ in space. It 
would need to be prepared to make a significant state led investment in the development of 
critical space infrastructure, as the French have done in rocket technology. If that investment 
was made then this may result in greater interdependence with other space-based powers, 
and so co-operation would then reflect self-interest motivated by mutual benefit. As this 
normative change would likely encounter resistance from the civil service, as well as from other 
civil society interest groups engaged in the bazaar economy,  persuasive strategies are central 
to changing norms.547 What would be required is the will and the resources – as the next 
section and the case studies will emphasize, the UK has lacked both. Until 2010 the UK’s 
space policy recognised the need for a practical approach to space, which reflected not merely 
a post-Imperial malaise, but an acceptance of the structural reality faced by the UK.  As 
discussed in chapter 3, the Plan for Growth sought to challenge this accepted orthodoxy.  

4.4  The Development of British Space Policy.   

Having considered the influence of space on international relations in the context of theories 
that explain the balance between war and peace, this section now turns to theories that can 
be used to explain the development of UK space policy over time, to identify the forces that 
shaped policy, and the inflections points in policy development. To do this, three concepts are 
used to evaluate the historical evidence set out in the case studies in section 4.5. The first 
concept is Winston Churchill’s ‘Three Circles’ concept which provides insights into the geo-
political interests the UK must seek to balance. The second concept is an awareness of the 
strategic choices that must be made between hard, soft and smart power when pursuing space 
power. The third concept is critical path dependency, which emphasises the difficulty of 
maintaining control when co-operating in international projects. These three concepts are 

 
543 Finnemore and Skkink (n 73). 
544 Set (n 529).  
545 The Foreign, Commonwealth & Development Office, originally founded in 1782, was created in its 
current form  on 2 September 2020 through the merger of the Foreign & Commonwealth Office and the 
Department for International Development. 
546 Finnemore and Skkink (n 73) 897-899; Jill Stuart (n 510);  Stuart (n 72) 7. 
547 Morrow (n 8); Finnemore and Skkink (n 73). 
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focused on the factors that have helped shape UK policy towards space, and they will be 
applied in the next section to a series of short case studies of UK activities in space.  

Winston Churchill argued in 1948 that Britain’s foreign policy priorities were a balance between 
‘three overlapping circles of ‘free nations’: the United States, the Commonwealth and Western 
Europe.’548 British foreign policy has been shaped by these relationships, and its relationship 
with the UN.549 The case studies will show that these relationships have guided the 
development of UK space policy since after WW2, and the trade-off’s involved continue to 
influence the UK’s strategy of regulatory competition in space.  UK politicians often place a 
particular emphasis on the ‘special relationship’550 with the US, despite it being dismissed by 
Dean Acheson, the former US Secretary of State, in a speech at the West Point military 
academy on the 5 December 1962.551 The relationship between the UK and the US has never 
been between equals, as was made clear when the US passed in 1946 the Atomic Energy Act 
(the ‘McMahon Act’) which Butler notes prevented the sharing of any atomic information with 
other powers, including the UK.552  Tensions were raised further when the US unilaterally 
cancelled the Skybolt sky-to-surface missile program.553  The dependence on the US for 
launch technology is a strategic weakness that the UK military has long sought to reduce.  

Churchill’s ‘three circles’ lens of analysing UK international relations brings to the fore the 
nexus between global aspirations, parsimony, and the interaction between Britain’s 
relationships with Europe, the US and the countries that constituted the former British Empire. 
Churchill’s theoretical concept explains the need to balance different political considerations 
when determining a course of action. It draws on experience, and it is supported by historical 
evidence as set out in the case studies. The interaction between theory and evidence is a link 
that enables this thesis to put forward as a reasoned argument an explanatory framework of 
parsimony that can be used to interpret the space policy trade-offs that the UK has consistently 
been forced to make. Too many commitments, and a lack of funds, have forced successive 
governments into embarrassing cancellations of international commitments to the 

 
548 Butler (n 92) 22.  
549 Barber (n 90) 94-95. 
550 Rosie Jempson, 'No more Special Relationship': White House makes quip as Truss finds phrase 
'demeaning' Express (London, 22 September 2022) < https://www.express.co.uk/news/politics/ 
1673125/white-house-joe-biden-news-liz-truss-latest-special-relationship> accessed 24 October 2022; 
Sophie Wingate, ‘UK-US relationship still 'special,' says Liz Truss’ BreakingNews.ie (Dublin, 25 
September 2022) <https://www.breakingnews.ie/world/uk-us-relationship-still-special-says-liz-truss-
1368415.html> accessed 24 October 2022.  
551 Dean Acheson, an influential architect of U.S. foreign policy in the decades following the Second 
World War, was secretary of state under President Harry S. Truman (I949-53). Acheson was 
instrumental in the creation of the North Atlantic Treaty Organization (NATO) and the rebuilding and 
rearming of Germany. Acheson stated in his speech: ‘Great Britain has lost an empire and has not yet 
found a role. The attempt to play a separate power role - that is, a role apart from Europe, a role based 
on a 'special relationship' with the United States, a role based on being the head of a 'commonwealth' 
which has no political structure, or unity, or strength, and enjoys a fragile and precarious economic 
relationship by means of the Sterling area and preferences in the British market - this role is about 
played out. Great Britain, attempting to work alone and to be a broker between the United States and 
Russia, has seemed to conduct policy as weak as its military power.’  Brinkley (n 91) 601-604. 
552 US Congress, 1946. Atomic Energy Act of 1946, Washington:  Public Law 585, 79th Congress 
<https://www.atomicarchive.com/resources/documents/deterrence/atomic-energy-act.html> accessed 
27 February 2023; Butler (n 92) 32-33. 
553  Skybolt was a weapon that the UK regarded as essential for the Royal Air Force (RAF) to maintain 
Britain’s nuclear capability.  Brinkley (n 91) 606. 
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development of space capabilities as a result of an inability to control the critical path of project 
development.554  

Before turning to the concept of ‘space’ power, it is necessary to first consider what is meant 
by ‘power’.  Power is defined as “the ability for a country to affect outcomes according to its 
preferences, interests, and if necessary, change the behaviour of other actors in order to 
achieve desired outcome”.555 Power in international relations has several dimensions. ‘Hard’ 
power is the ability to threaten force, and to use it. It is a strategy based on coercion such as 
military intervention, coercive diplomacy, and economic sanctions. The ability to exercise 
military force remains a key aspect of thinking on power. ‘Economic’ power is derived from an 
ability to influence the international market to advance a national interest. Innovation in the 
transportation and communication sectors has increased economic interdependence which 
has both strengthened and weakened economic power, as reach is extended, but offset by 
new vulnerabilities derived from dependencies. ‘Soft’ power is the ability of a country “to obtain 
the outcomes it wants in world politics because other countries want to follow it, admiring its 
values, emulating its example, aspiring to its level of prosperity and openness”.556 Attraction 
and co-option are used to gain the desired outcome through the exercise of influence rather 
than relying on coercion.557  The international balance of power is derived not only from military 
power, but reflects interdependence derived from economics, technology, and transnational 
actors, among other factors. This interdependence gives rise to the opportunity to pursue 
smart power strategies which combine both hard and soft power.558  

Space power was once only used as a military concept where it formed the basis of hegemonic 
theory.559 The concept of space power is now used to define the ability of a state to use its 
space capabilities to influence the international environment and the behaviour of others in the 
pursuit of national objectives. Space power therefore reflects the interaction of civilian, 
economic, and military activities, as well as the exercise of hard, soft, and smart powers. Space 
power is built on space and terrestrial infrastructure, socio-economic capacities, and political 
and regulatory influence. The exercise of space power conveys a variety of benefits to a state, 
including prestige, prowess, competitiveness, and military advantage. Space power can also 
be used to demonstrate independence from others in the global “space hierarchy”. The effects 
of space power can be categorised as diplomatic, economic, military and cultural. Space power 
leverages different elements of national power, and so enhances a state’s total international 
power capability.560  

Bowen notes that the UK has insignificant space ‘hard power’,561 because British military 
spacepower is ‘an inherently dependent, integrated, and allied form of power.’562 The UK’s 
space power has many ‘path dependencies’ and so the UK military accesses essential space-

 
554 From 1960-4 the British government embarked on two large-scale space research programs to 
develop satellite launchers. By 1973, both of these programs had been cancelled, and Britain was no 
longer involved in the design, construction, or funding of any satellite launchers. As result, parsimony 
became a feature of the UK’s space policy, and this was reflected in the reluctance of successive UK 
Governments to support launch vehicle development and manned exploration. Barber (n 90) 94; Butler 
(n 92) 33-36. 
555 Peter (n 97) 349; Joseph S Nye, The Paradox of American Power: Why the World's only Superpower 
Can't Go it Alone (Oxford University Press 2002). 
556 Peter (n 97) 349. 
557 Hilborne and Presley (n 89) 6. 
558 Nye (n 96)  160; Peter (n 97)  348, 349. 
559 Effective control over space would enable a state to attain planet-wide hegemony.  Joseph (n 84). 
560 Peter (n 97) 348-352. 
561 Bowen (n 100) 4.  
562 Bowen (n 100) 3.  
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based capabilities through its allies rather than independently.563 As the UK lacks any 
significant space infrastructure, it has limited economic space power.  The National Space 
Strategy (NSS) of 2021 and the Integrated Review (IR) reflect an awareness that space not 
only has economic and military relevance, but is also ‘an increasingly useful instrument of 
statecraft and geoeconomic influence.’564 The UK’s space power is therefore expressed 
through diplomatic, economic, and cultural influence or ‘soft power’. The IR, in defining the 
UK’s foreign and security policy, declared Britain to be a ‘soft power superpower’.565  Hilborne 
and Presley in assessing the UK space soft power emphasise the broad range of space-
related organisations that the UK government, academia and civil society are engaged in,566 
and the UK’s diplomatic efforts, notably those focused on responsible behaviours in space.567 
They identify a number of problems with the UK space soft power strategy including restrictions 
on information flow due to security classification, small budgets, and the complexity of 
devolved government beurocracy.568  

In terms of space power, the UK’s current regulatory competition strategy is to leverage its 
existing soft power to build its economic power so as to increase its overall space power, as 
discussed in section 7.5.5.569 The philosophy is based on the assumption that if the UK can 
establish regulations that enforce high industry standards that will lower the cost of insurance 
and facilitate the raising of finance, which it is then argued will attract businesses to the UK.570 
That would increase the UK economic space power as the development of space infrastructure 
such as spaceports would increase economic interdependence. A growing space industry 
would also increase the ability of the UK to influence the behaviour of others in line with its 
policy preferences. The UK has placed an emphasis on ‘thought leadership’ in space 
regulation, as emphasised by the Science Minister George Freeman, in a speech to the 4th 
Summit for Space Sustainability in London.571 Hilborne  and Presley argue that the UK could 
seek a role in defining the sustainability of space through leadership in regulation, but to do so 
would require investing in space infrastructure to build a national space surveilance capability 
so as to be able to identify and ‘call-out’ bad behaviour in order to create the pressure to 
change it.  Unfortunately, they note, at present the UK can not  provide the necessary data 
and information to achieve this objective.572 This is a persistant problem with UK space policy 

 
563 The UK depends on  allies for space launch, tracking, intelligence, and Global Navigation Satellite 
Systems (GNSS) for military purposes. Bowen is of the view that the UK requires a strategy that defines 
the space systems that it needs, that clarifies for which capabilities it can rely on others, and determines 
those areas where is should seek to do more in space, either through collaboration or alone.  Although 
RAF Fylingdales and High Wycombe both provide a basis for a Space Situational Awareness (SSA) 
capability,  this could be developed in to a Space Domain Awareness (SDA)  capability with more ground 
sensors and the addition of an analytical capability able to deal with more data sources beyond those 
provided by the US military. The UK has no offensive ASAT space capabilities, but it is feasible that it 
could develop a ‘soft kill’ cyber warfare capability. Bowen (n 100) 4-5, 8, 12, 14;  Adcock (n 99) 3. 
564 Hilborne and Presley (n 89) 8. 
565 Hilborne and Presley (n 89) 4, 6. 
566 Hilborne and Presley (n 89) 4, 9-11. 
567 Hilborne and Presley (n 89) 4, 11. 
568 Hilborne and Presley (n 89) 8, 14.  
569 National Space Strategy in Action,  July 2023 (n 2) 9, 14.  
570  “As it was with shipping in the 17th century and cars in the 20th, the key will be regulation which 
enforces good industry standards and reduces the cost of insurance and finance for a satellite launch 
which can show it is compliant. With London as a global capital of insurance and venture financing, we 
have an opportunity to use our historic role in space science to now harness responsible finance for 
sustainable space.’ UKSpace (n 88). 
571 Wheeler Space Law Review (n 133); UKSpace (n 88); Tonkin (n 88). 
572 Hilborne and Presley (n 89) 4,16. 
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– an inability to follow through in pursuit of aspirations with tangible investment in space 
infrastructure.573 

Britain’s space activities have historically followed a strategy based on ‘co-operation’ rather 
than ‘competition’ because the UK has had limited financial resources and so needed to share 
the burden of building expensive space assets and capabilities.574  As Bowen notes, this has 
resulted in the UK being dependent on others to deliver its space policy.575 The UK’s 
experience of international cooperation in space as set out in the case studies presented 
hereafter, highlights why this policy preference developed. The UK has consistently been 
unable to manage the main two risks of critical path dependency - it was either dependent on 
its partners, and so exposed to the risks of them not delivering; or it was itself not on that 
critical path, and so was placed lower in the hierarchy of decision makers, and therefore 
dependent on the goodwill of the critical-path nation.576   

As Broniatowski et al. note, the exposure to critical path dependency has implications for 
domestic politics because a failure of a critical path dependency may threaten work force 
stability. In such circumstances, coalitions of interests may mobilise to defend their vested 
interests, and this provides the motivation to engage in vigorous lobbying.577 As discussed in 
chapter 3, there has been a constant struggle between the space lobby, keen to safeguard 
and expand its interests, which has been pitted against the overriding political and economic 
imperative of the Treasury, and the Departments responsible for budgets, to keep costs under 
control.578  Chapter 5 analyses the relationship between an active space lobby and the 
government policy of parsimony derived from critical path dependency.    

4.5  UK Space Activity Case Studies. 

The case studies set out below provide the evidence to elucidate the concepts discussed in 
the previous section. They highlight the difficulties that the UK has encountered in balancing 
its relations within the three circles. It had limited soft power, and so experienced significant 
difficulties in managing its critical path dependency. These factors formed its preference for a 
space policy shaped by parsimony because it did not have the resources to pursue a 
competitive strategy.  

4.5.1 European Launcher Development Organisation (ELDO). 

To remain a ‘great world power’ after the WW2, Britain needed an independent nuclear 
deterrent. Due to the restrictions of the US Atomic Energy Act of 1946, it could not purchase 
American weapons. However, in April 1954, the US proposed a joint development programme 
for ballistic missiles as part of the August 1954 Wilson-Sandys Agreement.579  In 1955 the UK 
began the development of the Blue Streak intermediate range ballistic missile. As there were 
uncertainties as to what would happen when a Blue Steak missile attempted re-entry to the 
atmosphere, the Black Knight test vehicle was developed.580 The Black Knight programme 

 
573 The National Space Strategy of July 2023 recognises the need to build a SDA capability: ‘We will 
publish joint civil-defence Space Domain Awareness (SDA) requirements as an important first step 
towards a future National Space Operations Centre (NSpOC)’. National Space Strategy (n 2) 7, 24, 
27, 29, 37.  
574 Broniatowski et al (n 102) 2-4. 
575 Bowen (n 100) 3, 4.  
576 Broniatowski et al (n 102) 4. 
577 Broniatowski et al (n 102) 4-5. 
578 Broniatowski et al (n 102) 2-4. 
579 Butler (n 92) 33. 
580 Hill (n 106) 249. 
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resulted in the successful development of a low cost and reliable launch rocket.581 However, 
during the development of the Blue Streak missile delivery system its limitations as a strategic 
deterrent became clear.582 As the forecast of required expenditure rose,583 the Cabinet 
Defence Committee on the 24 February 1960 reluctantly took the decision to cancel it.584     

Domestic political criticism of the cost of the cancelled programme led to attempts to revive 
the 1957 concept design for a combined Blue Streak-Black Knight launcher. This failed 
because no government department would assume responsibility for financing the 
programme. 585 US Scout rockets were providing British scientific satellites with a ‘free ride’, 
and British military satellites were being delivered to orbit by American launchers. 586  Efforts 
to get financing from the Commonwealth also failed.587  Looking for a way forward, it was then 
proposed that the Blue Streak-Black Knight programme could be converted into a collaborative 
European satellite launcher project, with the political benefit of it evidencing Britain’s 
credentials as a ‘good neighbour’ to be used as part of its second application to join the 
European Economic Community (EEC) in the face of scepticism by the French President 
Charles de Gaulle.588  In May and June 1960, the UK undertook a concerted programme of 
consultation with other European nations on the satellite launcher project. It offered the work 
on the cancelled Blue Streak and Black Knight as the foundation research for a three-stage 
launcher for large satellites. This raised further difficulties, as France made it clear that they 
could only afford to join such a collaborative project if Britain released scientific information 
from the Blue Streak development, which to do so would require American permission.589 
Nevertheless, on the 29 March 1962, Belgium, France, Germany, Italy, the Netherlands, and 
the UK, with Australia as an associate member, signed in London the Convention, which came 
into force in 1964, and so created the European Launcher Development Organisation 
(ELDO).590 

ELDO was structured as a programme where the members worked individually towards the 
creation of discrete elements of a complete launcher system capable of launching large 
satellites.591 ELDO worked on the launcher until 1973, with no successful launch of all three 

 
581 Hill (n 106) 188. 
582 Fuelling the rocket took 15 minutes which meant that it could not be used as a rapid response to an 
attack, and so was vulnerable to a pre-emptive nuclear strike. To protect against a pre-emptive strike 
while being fuelled, it was proposed that the missiles be sited in underground launchers.   HC Deb 13 
April 1960, vol 621 col 1265-75, ‘Long-Range Ballistic Missile (Blue Streak)’ 
<http://hansard.millbanksystems.com/commons/1960/apr/13/long-range-ballistic-missile-blue-streak# 
S5CV0621P0_19600413_HOC_208> accessed 15 March 2022.  
583 The cost escalated from the estimate of £50 million submitted to the Treasury in early 1955, to £300 
million in late 1959.  Hall (n 105).  
584 Butler (n 92) 63;  HC Deb 1960 (n 582). 
585 Butler (n 92) 60, 63-64, 69, 77-78;  Millard (n 104) 4,13-14;  Hill (n 106) 13-14. 
586 The Scout rocket was significantly smaller than Blue Streak and could not provide the launch 
capability required for large satellite, and so using it would ‘severely restrict the types of experiment 
which are possible.’ Scout would only be capable of launching small satellites into a low orbit. 
587 Hill (n 106) 126-127. 
588 Butler (n 92) 69. 
589 Blue Streak had been based on American licenses, and so the designs could only be shared with 
the consent of the US government. Butler (n 92) 79-80; Johnson (n 94); Pfaltzgraff (n 98) 54. 
590 Select Committee on Science and Technology, Fifth Report: United Kingdom Space Activities (HC 
1970-71) 27th October 1971, xxxii; ESA 2014 (n 95). 
591 ‘Britain paid a heavy price for its desperation and was saddled with 38.79 per cent of contributions 
to the projected £70 million Initial Programme. They would pay this percentage of actual costs, even if 
they overran. The Initial Programme, scheduled for completion by the end of 1965, divided the remaining 
costs, with France, West Germany and Italy paying 23.93 per cent, 18.92 per cent, and 9.78 per cent, 
respectively, and Belgium and the Netherlands, 2.85 per cent and 2.64 per cent.’  Johnson (n 94).  
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stages of the rocket.  Due to the continued failure of the launcher programme, costs escalated 
significantly above planned budgets. The cost of the launcher increased from the £70 m 
estimated in 1961 to over £150 m in 1965.592 The critical path dependency problem inherent 
in ELDO’s organisational structure, resulted in concerns as to its functionality, organisational 
complexities, and absence of central control.593 In February 1966, Britain announced its 
intention to withdraw from ELDO at a Ministerial Conference.594 This was illegal as withdrawal 
was only possible after the completion of the first programme which was scheduled to finish in 
1970. The Foreign Office pointed out the diplomatic risk of breaching the Convention: ‘The 
United Kingdom would have deliberately chosen to act in disregard of obligations it had 
undertaken as a Member of an international organisation.’595 As a result, the UK was forced 
into a humiliating backtrack.   

In 1966 a Ministerial level European Space Conference was established to direct future 
European space activities.  A German research plan was submitted for consideration under 
the Advisory Committee on Programmes set up by the 1967 Rome Space Conference.596 The 
proposed research plan would begin in 1971 after the completion of the first programme, and 
it would require ELDO’s member nations to commit to slightly higher expenditure. The UK 
government submitted the German proposal to the Solicitor General for review. He concluded 
that the German proposals ‘could be regarded as a further programme’, as a consequence of 
which the UK was ‘free to declare she was not interested in this new programme and would 
therefore not participate in it.’597  Anthony Wedgwood Benn, the then Minister of Technology, 
announced on the 23 April 1968 that the UK would be making no further financial commitments 
to ELDO from the end of 1969.598 The UK then attempted to negotiate a further saving on 
outstanding commitments to 1971, and to spread those payments rather than make a large 
terminal commitment in 1969, even though the Attorney General had advised that this was not 
legally possible under the terms of the Convention. Nevertheless, after negotiation, the 1969 
meeting of the ELDO Council agreed a reduction of £6 m with the larger portion of the payment 
to be made in 1970-1971.599  After 1969, other than providing Blue Streak as the first stage, 
Britain was contributing nothing to ELDO, and so could not affect the restructured programme 
to establish a European launcher led by a Franco-German consortium.  The UK used these 
changes as an opportunity to again try to withdraw from ELDO based on the argument that 
the revised programme was a different programme to the one agreed to.600 The Cabinet 

 
592 Butler (n 92) 12, 18, 151. 
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594 Butler (n 92) 143, 154-155. 
595 FO 371/178071, ‘Note by Foreign Office on the Foreign Policy considerations to be considered when 
reviewing space policy as a whole’, 25 November 1964, referenced by  Butler (n 92) 145. 
596 The German plan called for a “common charge” for membership, and for each nations to then choose 
whether the remainder of their contribution should be spent on launcher production or scientific space 
research through satellites. Butler (n 92) 218. 
597 Butler (n 92) 218-219. 
598 ‘A further development programme of the E.L.D.O. launcher, beyond that to which we are committed, 
and which ends in 1971, cannot now be justified. The development and production costs of E.L.D.O. 
launchers would have been prohibitive; and the potential applications for them, both limited and 
speculative. We therefore decided not to undertake any additional financial commitments to E.L.D.O.’  
HC Deb 23 April 1968, vol 763 col 40-7, ‘European Space Policy’ <https://api.parliament.uk/historic-
hansard/commons/1968/apr/23/european-space-policy> accessed 15 March 2022; HL Deb 23 April 
1968, vol. 291 col 491-498, ‘European Space Policy’, <https://hansard.parliament.uk/Lords/1968-04-
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2022.  
599 Butler (n 92) 219-220. 
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decided that the UK should withdraw from 1st January 1973, the day that it would join the 
EEC.601  

The UK’s engagement in the ELDO programme reflects the difficulty it encountered in 
balancing its relationships with the US, the Commonwealth, and Europe, in accordance with 
Churchill’s ‘three circles’. It had limited economic and soft power and was unable to overcome 
the problems that arose as a result of its critical path dependency.  Its inability to overcome 
these problems, as highlighted in the case study, damaged its international relations with 
Europe, notably France. The UK’s willingness to contemplate breaking the ELDO treaty 
undermined its reputation as a reliable partner. As the UK’s space strategy, due to its limited 
financial resources is based on co-operation, this reputational damage was subsequently 
reflected in its limited aspirations in space, and a pragmatic focus by Westminster on ‘user-
led’ gains from any space investment. The UK’s experience with ELDO formed the framework 
of UK space policy that emphasised parsimony.  

4.5.2  European Space Research Organisation (ESRO). 

The UK’s negative experience of the dependency problem encountered in international co-
operation in ELDO, should be compared with the relatively positive experience gained from its 
involvement with ESRO. ESRO was the result of extensive discussions amongst European 
scientists and engineers which began in 1960 and focused on the intent of jointly pursuing 
scientific research in space.602  On the 14 June 1962, ten European nations signed the 
Convention creating ESRO, and it was formally established in 1964.  An initial eight-year 
programme began that year, with the UK contributing 25% of the budget.603  ESRO’s Director 
General and Secretariat had a broad general mandate with effective powers to control costs 
and to influence the placing of contracts with industry.604 ESRO managed the political rivalries 
effectively by creating a “unified centralised management of industrial contracts’’605 and by 
using the convention of juste retour606 which provided for the flow-back of contracts to 
companies in countries in rough proportion to the financial commitment of their governments 
to collaborative projects.  

The Foreign Office directed British policy towards ESRO, and it supported space research 
collaboration because it was seen to benefit wider Anglo-European relations, which were 
important in the context of the UK’s application to join the EEC.607 Funding and policy 
coordination for ESRO were mainly directed by the Department of Education and Science 

 
601 When this was announced, French officials gave notice that the question may be taken to arbitration. 
The government then reversed its decision again because the Attorney General still believed that ‘that 
our prospects of success are not better than an even chance’. As a result of continued British threats to 
withdraw there were ongoing discussions as to how Europe’s space activities could be restructured and 
a new united space organisation could be formed. In anticipation of that announcement, at the 1972 
ELDO Council meeting, the UK announced that it would defer withdrawal. The anticipated 
reorganisation of European space research into the European Space Agency was achieved in 1974. 
Butler (n 92) 263-264; SCST 5th Report (n 590) xxxiv.  
602 ESA 2014 (n 95). 
603 This was subsequently reduced to 21%. SCST 5th Report (n 590) xxii.  
604 SCST 5th Report (n 590) xxii.  
605 SCST 5th Report (n 590) xxiii.  
606 The juste retour principle means that national contributions are distributed only to selected research 
teams from that particular country. If a country has already spent the whole amount that it originally 
contributed to the common call budget, the next ranked project with participants from that country cannot 
be funded from the call budget. In such cases, these projects, even if highly ranked, will not be 
considered eligible for a grant. Law Insider, ‘juste retour definition’ (Law Insider, 2022) 
<https://www.lawinsider. com/dictionary/juste-retour> accessed 15 March 2022. 
607 Butler (n 92) 18, 146. 
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because UK expenditure was focused on universities. With smaller projects, it was easier for 
the UK to assume a leadership role in ESRO in its prioritised areas of interests, and so to gain 
control of the critical path. This ensured that UK universities and industry were direct 
beneficiaries of any increase in UK funding of ESRO. ESRO subsequently evolved from 
engaging in purely scientific studies, to undertake research on applications satellites for 
communications and traffic control.608 Because the UK had established a leadership role in 
these areas, it now wanted ESRO ‘to recognise that the allocation of contracts should be 
decided solely on the basis of commercial and technological merit’ because to do so would 
avoid wasteful ‘duplication of effort’.609  This proposal  caused consternation as some members 
of ESRO, who had been prepared to support science projects in which they had little direct 
interest and from which they expected little in return, became reluctant to support all of ESRO 
programmes if the commercial benefits were being captured by the UK.610 France, in particular, 
was dissatisfied, and threatened to withdraw from ESRO.611  

International collaboration in scientific space research initially made sense because of the high 
cost of launching experiments into outer space. Collaboration made it possible for scientists to 
engage collectively in a wider variety of activities than would be achievable if states acted 
independently. However, when ESRO’s field of interest was extended to cover applications 
research as discussed in the next case study concerning CETS, that introduced a competitive 
element into the process. The convention of juste retour was intended to regulate that 
competition, but national pride and different agenda combined to undermine the rational for 
co-operation. The UK had addressed the critical path problem by selecting the projects it 
supported to ensure dominance, but in so doing it failed to balance the three circles, and so 
the pursuit of its economic interests damaged the relationship with Europe, notably France. 
The UK lacked the soft power to manage those conflicts.  The introduction of juste retour also 
created an environment conducive to the development of an aggressive domestic space lobby 
group. The basic principle that the more the UK government contributed to European co-
operative space projects the more the funds would flow back was not lost on the UK space 
industry. Reflecting the bazaar nature of public administration, this lobby group drew together 
the threads of the arguments of political sustainability and workforce stability, to press for 
greater UK contributions to European space research.612   

4.5.3  European Conference on Satellite Communications (CETS). 

CETS was formed in May 1963613 in response to an American proposal to create the 
International Telecommunications Satellite Organisation (INTELSAT), an intergovernmental 
organisation seeking to develop co-operatively a global space satellite communications 
network.614   The INTELSAT agreements required its members not to compete commercially 
with its global network, however, the loophole to overcome this restraint was to develop a 
regional European space communication system, which is what CETS was.  The formation of 

 
608 SCST 5th Report (n 590) xxiii.  
609 SCST 5th Report (n 590) xxiv. 
610 Under Article VIII of the Convention establishing ESRO, projects could be added to the existing 
programme without all members being obliged to contribute to them.  SCST 5th Report (n 590) xxiii.  
611 ‘In the background is a French notice of withdrawal from membership of the Organisation (a step 
which any member country may take after this year) and general confusion about space co-operation 
in Europe. The outcome is, to say the least, uncertain.’  SCST 5th Report (n 590) xxiii.  
612 Broniatowski et al (n 102) 2-4; Morrow (n 8) 83, 87, 365. 
613 ECSC, known as CETS from its French initials, did not have an official statute as an independent 
organisation but was rather a series of meetings of governmental and PTT representatives, with a small 
secretariat serving ad interim.  Russo (n 108)  265. 
614 The Interim Agreement was signed in August 1964, and the final agreements were negotiated until 
1971, and entered into force on 12 February 1973. Russo (n 108) 264. 
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INTELSAT and the establishment of CETS, highlight a number of the risks of international 
cooperation using the ‘three circles’, space power, and critical path dependency concepts.615  

The prime motivation for establishing CETS was to ensure that European industries secured 
contracts consistent with Europe’s contribution to INTELSAT. Because Europe’s space 
industry was not competitive, the US gained significant commercial advantage.616 There was 
no principle of juste retour in place in regard to INTELSAT so America’s technical and 
commercial advantage was partly paid for by Europe. The second motivation was political. 
Europe wanted to develop its own autonomous capability in communications satellites as a 
matter of national prestige and to avoid the difficulties derived from dependency on the US.     
As Europe did not have a launcher capable of putting a satellite into GEO, developing an 
independent European space telecommunications programme implied the use of American 
rockets.  Although the US had given assurances that its launching facilities would be available 
for scientific satellites, it was unlikely to support launches that threatened its commercial 
interests.  

Due to this dependency on the US for launch, at the end of 1966 CETS requested that ESRO 
undertake "a six-month study to evaluate the technical and financial implications involved in 
the development and launching of a few experimental communications satellites and to 
indicate other developments of interest in the field of application satellites".617 This was the 
beginning of ESRO's evolution from scientific research to application programmes. At its 
October 1968 meeting the European Space Conference decided to transfer responsibility for 
a European communication satellite programme from CETS to ESRO and ELDO. CETS 
ceased activity in 1970.618 

From the UK perspective the CETS experience highlights the difficulty of balancing Churchills 
three circles, and of the critical path dependency problem. It also reflects the UK’S lack of soft 
power, because as highlighted in section 4.5.2, it was unable to shape the subsequent conflict 
that arose with France in ESRO to its advantage. 

4.5.4 Black Arrow Satellite Launcher Programme. 

The Black Arrow satellite launcher programme was a UK initiative that grew out of the Black 
Knight trials in 1964.619 It was designed as a cheap three stage small satellite launcher able to 
place small communications satellites in orbit, and to test technologies in the space 
environment.620 There were four launch attempts using Black Arrow between 1969 and 1971, 
of which only the launch of the Prospero satellite in 1971 was successful. The Black Arrow 
programme had been reluctantly funded from its beginning.621  The overriding rational for Black 

 
615 A. E. Gotlieb and C. M. Dalfen,’ International Relations and Outer Space: The Politics of Co-
operation’ International Journal’ (1970) 25(4) 685 < https://www.jstor.org/stable/40200950> accessed 
26 May 2023. 
616 Russo (n 108) 264. 
617 Russo (n 108) 264. 
618 European Union, ‘European Conference on Satellite Communications 1963 – 1970’ (Historical 
Archives of the European Union) <https://archives.eui.eu/en/isaar/47> accessed 15 March 2022. 
619 Millard (n 104) 4,13-14. 
620 Butler (n 92) 12, 20, 107. 
621 ‘The Treasury were of the view that ‘we do not need satellites for our own purposes. The case for 
developing them, either alone or in association with Europe, rests upon the arguments of prestige, 
technological spin-off, foreign exchange earnings… and the need to provide jobs for design staffs etc.’ 
Butler (n 92) 107. 
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Arrow was national prestige.622 The decision to terminate Black Arrow was due to its slightly 
higher launch costs compared to using a foreign launcher, and the orbital and payload 
limitations of Black Arrow were feared to restrict the development of satellites under the 
National Space Technology Programme.623   Because satellite telecommunications were seen 
to be the major sector of growth, the decision was made to reallocate resources from launcher 
development, so that the UK could ‘win a significant part of the new commercial market in 
satellite systems.’624 With the cancellation of the programme in 1971, Prospero was the first 
and last UK satellite launched on a UK launcher.625  With the exception of the continuing 
Skylark series of sounding rockets,626 the UK had withdrawn due to its limited financial 
resources from the development of space launch vehicles and so was forced to rely on others 
for launch capability.627   

The failure of the Black Arrow programme highlighted the UK’s dependence on others, and 
the failure to get financial support and co-operation from the US, Europe, or the 
Commonwealth, put it at a competitive disadvantage. The difficulties encountered in pursuing 
an independent rocket launch project re-enforced the policy framework favouring parsimony.  

4.5.5 The European Space Agency (ESA). 

ESA was founded in 1975 with the signing of the ESA Convention by the merger of ESRO, 
ELDO, and CETS.628 Earlier attempts to unify these organisations failed because no funding 
formula could be found that would enable the development of both launchers and advanced 
satellites.629 However, when Michael Heseltine, Minister for Aerospace in Edward Heath’s 
Conservative government (1970–1974), proposed a new European Space Agency, the idea 
was welcomed because at that time both ELDO and ESRO were experiencing severe funding 

 
622 ‘[U]nless alone among major European countries, the U.K. is going to be content with exclusive 
reliance on international organisations and to abandon all national work in space – and I do not regard 
such a policy as defensible - we ought to go ahead…’. Butler (n 92) 108-109. 
623 SCST 5th Report (n 590) xix. 
624 Butler (n 92) 244-245. 
625 Stickings (n 119). 
626 The UK has developed three types of vertical sounding rocket for space research as part of the 
national sounding rocket programme, the Skylark and the smaller Petrel and Skua rockets.  The Skylark 
was developed by the Space Department of Royal Aircraft Establishment (R.A.E.). It was used to launch 
scientific experiments from 1957 to 2014. Skylark was a stalwart of the UK’s and the European Space 
Research Organisation’s (ESRO’s) early space science programmes.  Select Committee on Trade and 
Industry, Tenth Report: UK Space Policy (HC 1999-2000, 335) 62 <https://publications. 
parliament.uk/pa/cm199900/cmselect/cmtrdind/335/33502.htm> accessed 15 March 2022; Millard (n 
104) 4,13-14; SCST 5th Report (n 590) xxi; Butler (n 92) 17. 
627 ‘A feature of the policy on British defence communications is its complete reliance on the United 
States for the provision of launchers. The need to balance costs, requirements and resources within the 
limits of the defence budget meant that no possibility was envisaged of developing a purely national 
launcher for defence needs   We rely on a formal agreement with the Americans to obtain launchings 
at a price we can afford; to attempt to develop launching capability for our own limited needs would be 
“prohibitively expensive.”  In 1965 the UK co-operated with the US to develop the SKYNET defence 
communications satellite system. In 1969 the first SKYNET satellite was launched into a geostationary 
orbit over the Indian Ocean. SCST 5th Report (n 590) xxv – xxvi. 
628  ESA now has 22 Member States, 3 Associate Members, a further 5 EU states have Cooperation 
Agreements with ESA, as does Canada. ESA is an entirely independent organisation from the EU, 
although it maintains close ties with it through an ESA/EC Framework Agreement. The two 
organisations share a joint European Strategy for Space and have together developed the European 
Space Policy.   ESA 1975 (n 95);  SCST Seventh Report (n 469) 92; ESA Members (n 95); William Lea, 
UK Space Policy (House of Commons Library Research Paper 95/43,  1995) 7 
<https://commonslibrary.parliament.uk/research-briefings/rp95-43/> accessed 16 March 2022. 
629 Butler (n 92) 257-268. 
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difficulties.630  To deal with the problem of conflicting priorities among members, ESA’s budget 
was split into mandatory programmes and optional programmes.631 All member states 
contribute to programmes carried out under the general budget and the science budget on a 
scale based on their national income. Contributions to optional programmes are made at a 
member’s discretion.632   

Reflecting its ‘user-led’ approach to space, the UK has taken a selective approach to ESA’s 
optional programmes.633 Space transportation is the largest programme within ESA, but the 
UK has concentrated its funding on EO and science.634 The UK opted out of launcher 
programmes in the 1970s, and so contributed only 1% to the Ariane V programme as part of 
the mandatory infrastructure support.635 ESA operates on the convention of juste retour 
developed in ESRO, where the proportion of contracts under a particular programme are 
awarded to firms in a given country based on the funding that country has contributed to the 
programme.636 Juste retour is seen as fundamental to enabling ESA to achieve its objectives 
of building a competitive European space industry.637  The downside of juste retour however, 
is demonstrated by the Ariane V programme where British business secured insignificant 
participation.638 As noted in section 4.5.2. the structure of juste retour provides a strong 
incentive for the UK space industry to lobby government to participate in ESA’s space 
transportation and human spaceflight programmes.  

To reduce its dependence on any collaborative partner, the strategy of the UK in Europe has 
been to focus on projects where there is a clear national interest. Membership of ESA lowers 
costs and so enables UK scientists to take part in missions with European partners that would 
not otherwise be possible. It also enables the UK be a major player to control the critical path 
of the programmes it participates in. This permits a flexible and selective approach towards 
space programmes that advance national interests, while also enabling the UK to strategically 
align itself with the space activities of other European countries.639  The UK’s engagement with 
ESA reflects its policy of parsimony towards space activities.  

4.5.6 The British National Space Council (BNSC). 

Until 1985, responsibility for the UK’s space efforts was shared between several government 
departments and other official bodies who had an interest in the field.640 This structure was 
severely criticised by the House of Commons Estimates Committee in 1967.641 Growing 

 
630 SCST 5th Report (n 590) xi; Millard (n 104) 5. 
631 SCTI Tenth Report (n 626) 13. 
632  Optional programmes cover Earth observation, satellite navigation, satellite communications, 
exploration, space transport and launchers such as Ariane, and manned spaceflight. SCST Seventh 
Report (n 469) 96. 
633 SCST Seventh Report (n 469) 106. 
634 Lea (n 628) 5. 
635 The first Ariane rocket was launched in December 1974 from the Guiana Space Centre in South 
America. Ariane is an expendable launch vehicle (ELV). The cost of ELVs led to work towards reusable 
launch vehicles (RLVs).  SCTI Tenth Report (n 626) 64. 
636 SCTI Tenth Report (n 626) 22. 
637  ESA 2014 (n 95). 
638 SCTI Tenth Report (n 626) Introduction,  23. 
639 SCST Seventh Report (n 469) 93. 
640 SCST HL 1987-88 (n 450) 20. 
641  ‘Your Committee have examined the past and present state of British space activities. On the whole 
it has been a story of wasted opportunities brought about by lack of purpose and the absence of any 
coherent organisation. There has been no real space policy and no space programme as such. Money 
has been poured into expensive international projects without a properly conceived national programme 
to ensure that an adequate return accrued from the international ventures. Many departments and many 
committees have spent much time looking at aspects of space, but it has never been considered as a 
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concern as to the piecemeal way in which the UK organised and financed its space activities, 
resulted in the Space Division of the Department of Trade and Industry (DTI)  being instructed 
to examine and make recommendations for the organisation of UK space activities.642  They 
formed an ‘ad hoc interdepartmental working arrangement’.643  In November 1985 this ad hoc 
committee was transformed into the BNSC because the government saw ‘a need to improve 
the development of space technology in the United Kingdom … to co-ordinate policy more 
effectively … and provide a sharper focus for Britain’s space effort’.644 The former Director 
General of ESA, Roy Gibson, was appointed as the first Director General of the BNSC, and 
he presented his Space Plan in mid-1986 to government.645 That plan, it is reported, 
recommended a significant increase in funding for Britain’s space activities to reflect the 
increased expenditure proposed at the ESA Rome meeting. In the summer of 1987, however, 
Gibson was told that there would be no additional funds for space activity, and BNSC would 
have no independent budget and would not manage its partners' activities.646 Because BNSC 
did not receive the autonomy Gibson wished, he resigned.647   

The attempt to secure for BNSC substantial autonomy was influenced by significant industrial 
lobbying. It is alleged that: ‘British Aerospace was keen to retain the status quo, which enabled 
it to siphon off taxpayer funds for projects that would give ‘economic competitive advantage to 
the UK’. Had the BNSC been set up as a free-standing cost centre within Whitehall like the UK 
Atomic Energy Authority (AEA), it would have become one of government’s big spenders.648  
George Guise, Margret Thatcher Science Advisor, noted that BNSC was ‘‘one of the DTI’s pet 
projects … which, when reduced to its elements, was a national strategy for ‘keeping up with 
the Joneses’’.  According to Guise, BNSC and ‘its associated industry pressure groups, had 
been completely captivated by French arguments for grandiose ‘Man in space’ projects rather 
than bolstering successful achievements such as communications satellites and remote 
sensing.’649 Thatcher was of the view that space investment should not be part of the science 
budget because the means for establishing equipment in space were well understood and the 
future should therefore be technological effort driven by commercial rationale.650  

Nevertheless, by mid-1989 BNSC had settled into coordinating the space activities of ten 
government entities in an advisory role through its Policy Unit.  Responsibilities remained much 
as they were before BNSC was formed. BNSC directed the use of funds allocated to civil space 
developments by the agencies from which it was formed, but the funds remained on the Votes 
of its constituent organisations. BNSC therefore was simply a forum for consideration as a 
whole of the various aspects of the space programme.  As BNSC did not have effective control 
of the space programme, it could not impose any judgement on priorities.651   BNSC therefore 
reflected a domestic dimension of the critical path problem encountered in international joint 

 
whole’. Estimates Committee, Thirteenth Report:  Space Research and Development, (HC 1966-67) 
para 91;  Millard (n 104) 10. 
642 Millard (n 104) 7. 
643 The ad hoc committee was staffed by civil servants from Department of Trade and Industry (DTI), 
Ministry of Defence (MoD) and Foreign and Commonwealth Office (FCO) and staff from the Science 
and Engineering Research Council (SERC) and the Natural Environment Research Council (NERC). 
SCST HL 1987-88 (n 450) 20. 
644 SCST HL 1987-88 (n 450) 20. 
645 Millard (n 104) 7. 
646 SCST HL 1987-88 (n 450)  20. 
647 Millard (n 104) 7. 
648 Guise (n 93)  305-306. 
649 Guise (n 93) 305-306. 
650 Millard (n 104) 7. 
651 SCST HL 1987-88 (n 450) 20. 
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ventures – it had responsibility, but no authority. It could co-ordinate but had no control. It was 
dependent on the goodwill of others.  

4.6 Strengths, Weaknesses, Opportunities, Threats (SWOT) Analysis.  

Having outlined the key features of the UK’s space policy, a simple SWOT analysis652 provides 
a framework to evaluate the policy choices that the UK has made when formulation space law 
and regulations. The SWOT analysis presented below, though generalised, enables a 
situational analysis which, from the perspective of policy planning by government, sets the 
framework which bounds the available choices. This SWOT framework will be used to guide 
the analysis presented in subsequent chapters of this thesis. From the perspective of those at 
whom the policy is aimed, it summarises both the opportunity and risk. In terms of policy 
development a SWOT analysis therefore can be a useful mediation tool.  The SWOT analysis 
is part of a deductive research process where the interpretative theory is derived from the 
evidence. 653 

Strengths  Weakness 
 

Political 
 Soft Power. 
 Permanent member of UN 

Security Council. 
 Member of NATO, WTO etc. 
 Member of ‘Five Eyes’. 
 Member of ESA. 
 Member of COPOUS.  

 

  Hard, Soft and Smart Power. 
 Subordinate position to the US 

which is a ‘hegemonic power’ 
in decline.  

 Fails to recognise that there is 
no ‘special relationship’ with 
the US. 

 Dependent on US for military 
launch, and for access to most 
space infrastructure. 

 Brexit is an obstacle in dealing 
with Europe.  

 Relationship with BRICS are 
stressed as a result of the 
sanctions policy applied to 
Russia, and by defining China 
as a strategic threat.  

 
Conclusion: The UK needs to broaden its international relationships to lessen its 
dependence on the US. It needs to re-establish relations with the EU. To address the 
negative perception of the UK in much of Africa, Asia, and South America, will require that 
the UK moves to a position of neutrality or strategic ambiguity in international affairs. The 
weaponization of ‘human rights’654 by the US as part of its foreign policy strategy, raises 

 
652 As noted in footnote 507. 
653 The SWOT analysis enables relevant material to be presented in short form, which can then be 
incorporated by reference in to subsequent argument. The points noted are not intended to be 
comprehensive, and though specific points will change over time, the objective is to try and identify 
general issues that bound the available policy choices. The Conclusion sections reflect an opinion 
expressed on the points made.   
654 Uriel Araujo, ‘US’ weaponization of human rights losing force’ (BRICS Information Portal, 18 October 
2022) <http://infobrics.org/post/36844/> accessed 26 May 2023; Joel Slawotsky, ‘The Weaponization 
of Human Rights in US-China Trade Policy: Impacts and Risks’ (2022) 56(4) Journal of World Trade 
547<https:// doi.org/10.54648/trad2022022> accessed 26 May 2023; Hakimeh Saghaye-Biria, 
‘Decolonizing the “Universal” Human Rights Regime: Questioning American Exceptionalism and 
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difficult issues for the UK as a result of its history of Empire and colonisation. It is open to 
the charge of hypocrisy for failing to address the threats made to the International Criminal 
Court (ICC) by the US,655 the arrest and detention of Julian Assange for disclosing war 
crimes committed by the US,656 human rights abuses of the Chagossian people in Diego 
Garcia ,657 the torture conducted by the US of those detained at Abu Ghraib,658  unlawful 
rendition,659 and the Guantanamo Bay detention camp,660 et al.  The UK, by aligning itself 
with the US on these issues, gets entangled in disputes in which it has nothing to gain. The 
UK’s economic interests are arguably best served by Whitehall and Westminster stopping 
trying to ‘punch above their weight’.661   The issue of neutrality is considered further below, 
and in chapter 5.   
 
 

Social 
 Soft Power. 
 History, language, and culture. 
 Championed development of 

its EO capability through bi-
lateral agreements with the 
developing world for rescue, 
emergency, etc. 

  Soft Power. 
 English law and the principle of 

the Rule of Law were seen as 
a strength – it is not certain as 
to whether this perception has 
been compromised irrevocably 
as a result of the Russian 
sanctions policy. 

 Significant ‘colonial’ baggage 
that is still a source of 
resentment in Africa and Asia.  

 Tendency for UK politicians 
and FCDO officials to over-

 
Orientalism’ (2018) ReOrient 4(1) 59 <https://www.jstor.org/stable/10.13169/reorient.4.1.0059> 
accessed 26 May 2023. 
655 France24, ‘US threatens to arrest ICC judges if they pursue Americans for Afghan war crimes’, 
France24 (Paris, 11 September 2018) < https://www.france24.com/en/20180910-usa-trump-threatens-
arrest-icc-judges-american-soldiers-afghan-war-crimes?> accessed 26 May 2023.  
656 Reuters, ‘Leaked U.S. Afghan papers show "war crimes"—website’, Reuters (Toronto, 26 July 2010) 
< https://www.reuters.com/article/uk-afghanistan-wikileaks-idUKTRE66P3KX20100726> accessed 26 
May 2023. 
657 HRW, ‘UK, US Expelled Islanders 50 Years Ago, a Crime Against Humanity’ (Human Rights Watch, 
15 February 2023) < https://www.hrw.org/news/2023/02/15/uk-us-expelled-islanders-50-years-ago-
crime-against-humanity> accessed 26 May 2023. 
658 The Center for Constitutional Rights, ‘Abu Ghraib Torture Case in Court: Human Rights Attorneys 
Press for Accountability’ (The Center for Constitutional Rights, 12 May 2016) <https://ccrjustice.org/ 
home/press-center/press-releases/abu-ghraib-torture-case-court-human-rights-attorneys-press> 
accessed 26 May 2023; Amnesty International UK, ‘Iraq: twenty years on, still no justice for war crimes 
by US-led coalition’ (Amnesty International UK, 20 March 2023) < https://www.amnesty.org.uk/ press-
releases/iraq-twenty-years-still-no-justice-war-crimes-us-led-coalition> accessed 26 May 2023. 
659 Ian Cobain, Owen Bowcott, Pippa Crerar and Kareem Shaheen ‘Britain apologises for 'appalling 
treatment' of Abdel Hakim Belhaj’ Guardian (London, 10 May 2018) < https:// 
www.theguardian.com/world/2018/ may/10/britain-apologises-for-appalling-treatment-of-abdel-hakim-
belhaj> accessed 26 May 2023; Cori Crider, ‘What the CIA Could Learn From the U.K. Government 
Apology Over a Libyan Rendition Case’ (Lawfare, 11 June 2018) < https://www.lawfareblog.com/what-
cia-could-learn-uk-government-apology-over-libyan-rendition-case> accessed 26 May 2023.  
660 ACLU, ‘Guantánamo Bay Detention Camp’ (American Civil Liberties Union, 2023) 
<https://www.aclu.org/ issues/national-security/detention/guantanamo-bay-detention-camp> accessed 
26 May 2023. 
661 Peter Kellner, ‘Boris Johnson’s Partygate Has Echoes of Al Capone’s Downfall’ (Carnegie Europe, 
7 February 2022) < https://carnegieeurope.eu/2022/02/07/boris-johnson-s-partygate-has-echoes-of-al-
capone-s-downfall-pub-86383> accessed 26 May 2023.  
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estimate the UK’s significance 
and influence. 

 The UK needs to stop seeking 
to ‘punch above its weight’, and 
it needs to end what Bowen 
terms ‘the interminable debate 
on Britain’s ‘role’ in the world, 
[and giving] turgid political 
speeches on Britain’s self-
perceived influence in global 
matters.’662 
 

 
Conclusion: UK politicians and the FCDO need to adopt a posture that better reflects the 
limited power and capabilities of post-Imperial Britain.  Less of a pushy ‘Cool Britannia’, and 
more of a calm, rational, business-like approach to the management of international 
relations is required. As a matter of urgency, the independence of the UK legal system and 
the sanctity of the Rule of Law, both compromised by sanctions on Russian corporates and 
individuals needs to be re-asserted. Lawyers need to be free to offer independent advice to 
whoever requests it without interference by the British state.663 As a result of the wide-
reaching sanctions policy directed by the US, the UK’s standing as an international financial 
centre may be irrevocably compromised.664 Citizens of any state which the US is likely to 
designate an ‘adversary’ will be warry of investing in the UK.   
 
 

 
Economic 

 6th largest global economy but 
has just been over-taken by 
India.665   

 Strong and diverse industrial, 
educational, and scientific 
base. 

  Keir Starmer has suggested 
that low growth may result in 
Poland overtaking the UK by 
2030.667 

 Limited UK Government 
financial resources for space. 

 
662 Bowen (n 100) 9. 
663 Andrew Smith and Tasha Benkhadra, ‘Russian sanctions and the law of unintended consequences’ 
(Corker Binning, 18 August 2022) < https://corkerbinning.com/russian-sanctions-and-the-law-of-
unintended-consequences/> accessed 26 May 2023; PA News Agency, ‘Law firms ‘delaying sanctions 
against oligarchs by threatening legal challenges’ Powys County Times (Powys, 25 February 2022) < 
https://www.countytimes.co.uk/news/19954148.law-firms-delaying-sanctions-oligarchs-threatening-
legal-challenges/> accessed 26 May 2023.  
664 In the first quarter of 2023 the City managed only five IPO’s, raising only £ 81 m. According to Ernst 
& Young LLP, UK IPO proceeds in the first quarter of 2023 were 80% lower than the equivalent period 
in 2022, and 99% lower than the record levels experienced in Q1 of 2021.  Chris Dorrell, ‘London IPO 
market slows to a crawl in 2023 as analysts warn ‘challenging’ times to come’, CityAM (London, 11 April 
2023) < https://www.cityam.com/ipos-in-first-quarter-raise-just-81m-down-80-per-cent-on-last-year-as-
regulators-attempt-to-attract-firms-to-the-city/> accessed 26 May 2023; SFR, ‘London IPO proceeds fall 
80% in first quarter’ (Scottish Financial Review, 13 April 2023) <https://scottishfinancialreview. 
com/2023/04/13/london-ipo-proceeds-fall-80-in-first-quarter/> accessed 26 May 2023.  
665 Bradford Betz, ‘India overtakes former colonial ruler UK to become 5th largest world economy: 'law 
of Karma works' Fox Business (New York, 4 September 2022) < 
https://www.foxbusiness.com/economy/indiana-overtakes-former-colonial-ruler-uk-5th-largest-world-
economy-law-karma-works> accessed 26 May 2023.  
667 Adam Forrest, ‘UK on course to be ‘poorer than Poland’ by 2030, claims Labour’, Independent 
(London, 26 February 2023) < https://www.independent.co.uk/news/uk/politics/starmer-labour-uk-
poorer-poland-b2289979.html> accessed 26 May 2023.  
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 City of London is an important 
global financial centre, but has 
recently been surpassed by 
Paris as the largest financial 
centre in Europe.666 

 Strong position in small satellite 
construction.  

 Limited developed space 
infrastructure which includes 
the Goonhilly Satellite Earth 
Station, the Skynet satellite 
communication systems, the 
RAF Fylingdales radar 
capability, and the Space 
Operations Centre at RAF High 
Wycombe.  
 
 

 There is likely to be a period of 
severe austerity following covid 
and the cost-of-living crisis 
which will involve budget cuts 
and tax increases.  

 Over-dependence on State 
‘grant’ funding and subsidies. 

 Domestic launch capability is 
being developed, but is likely to 
be limited. 

 The profitable, but mature, 
‘downstream’ applications 
sector is not funding the cash-
hungry ‘upstream’ space 
infrastructure sector.  

 No Space Domain Awareness 
(SDA) capability.  

 The City of London is a risk 
averse institutional market.  

 The UK space sector suffers 
from a ‘leaky pipeline’ of talent. 
 

 
Conclusion: The UK has limited finance available to build its Space Economy. Covid and 
the cost-of-living crisis as a result of the sanctions applied on Russia have further stretched 
the UK’s financial resources. The UK economy has experienced low growth for the past two 
decades.668 As recognised with the 2011 Plan for Growth, the UK desperately needs to 
attract international investment and finance if it is to grow its overall economy, and its space 
economy in particular. Fears of ‘windfall taxes’ and the ‘obsolescing bargain’ need to be 
addressed if the UK is to attract international and national investment into its space 
economy.669 Free-market principles that encourage entrepreneurs to invest need to be 
entrenched if the UK is to raise the necessary finance. The culture of lobbying in pursuit of 
State funding needs to end.  
 

 

 
666 Andy Gregory, ‘Paris overtakes London as Europe’s largest stock market’, Independent (London, 14 
November 2022) < https://www.independent.co.uk/news/business/news/paris-london-stock-market-
bloomberg-b2224731.html> accessed 26 May 2023.  
668 The UK’s average GDP growth from 2001 to 2021 is 1.4%, slightly better than the 1.3% recorded by 
the EU. In contrast, China had average growth of 8.7%, India 6.1%, Russia 3.2%, South Africa 2.3% 
and Brazil 2.1%. The US recorded growth of 1.9%. The G7 group of global economies, of which the UK 
is part, share of global GDP has fallen to 30%, whereas the BRICS share has increased to 31.5%. The 
BRICS are expected to contribute over 50% of global GDP by 2030.  Dezan Shira & Associates, ‘The 
BRICS Has Overtaken The G7 In Global GDP’, Silk Road Briefing (Hong Kong, 27 March 2023) < 
https://www.silkroadbriefing.com/news/2023/03/27/the-brics-has-overtaken-the-g7-in-global-gdp/> 
accessed 26 May 2023; Macrotrends LLC, ‘U.K. GDP Growth Rate 1961-2023’ <https://www.macro 
trends.net/countries/GBR/united-kingdom/gdp-growth-rate> accessed 26 May 2023.  
669 The Labour Party has threatened to abolish the ‘non-dom’ tax status originally introduced in 1799. 
BBC,  ‘What is a non-dom?’ BBC (London, 18 November 2022) <https://www.bbc.co.uk/news/ business-
32216346> accessed 26 May 2023; Andy Summers, ‘Abolishing the non-dom regime would raise more 
than £3.2 billion each year, finds new report’ (London School of Economics and Political Science, 26 
September 2022) <https://www.lse.ac.uk/News/Latest-news-from-LSE/2022/i-September-22/Abolish 
ing-the-non-dom-regime-would-raise-more-than-3.2-billion-each-year-finds-new-report> accessed 26 
May 2023.  
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Threats  Opportunities: 

Political: 
 EU is becoming more assertive 

within the ESA structure which 
carries the risk that the UK will 
be frozen out of meaningful 
participation.  

 The US follows an ‘America 
First’ policy, regardless of who 
is in the Whitehouse, which 
makes the UK’s space 
ambitions vulnerable to 
changes in US priorities.  

 National security policy and 
suspicion of foreigners may 
undermine the UK’s economic 
ambitions.  

 A Scottish independence 
referendum is a significant 
threat as all the proposed 
vertical spaceport are in 
Scotland. It is a significant part 
of the UK’s satellite services 
manufacturing capability.  
 

  Smart Power. 
 Leverage its position in the UN, 

COPOUS, the WTO etc, to try 
and shape regulation (eg. 
sustainability) as they affect 
space in a way that favours the 
UK’s growth strategy. 

 
Conclusion: The UK needs to address the threat of Scottish independence. If Scotland 
votes for independence, the break-up of the Union will deal a devastating blow to the UK 
space industry as a significant part of that industry is based in Scotland. The UK security 
and defence establishment needs to be made to understand the economic realities and the 
need for collaboration and co-operation with a broad range of countries, not all of whom 
share the UK’s perspective on security. The UK needs to broaden its international 
relationships to lessen its dependence on the US, and it needs to re-establish relations with 
the EU. To address the negative perception of the UK in much of Africa, Asia, and South 
America, will require that it moves to a position of neutrality or strategic ambiguity in 
international affairs.  
 
 

Social 
 China ‘soft’ power is growing, 

and as demonstrated by its 
‘Silk Road’ policy initiative, it is 
prepared to make significant 
investment into building its 
relations with developing 
countries, including in the 
provision of space application 
capabilities. The UK cannot 
effectively compete with China. 

 The BRICS alliance, as a result 
of the Ukraine war and the 
perceived ‘bullying’ of the 

  Opportunity to increase the 
profile of Science, 
Technology, Engineering and 
Mathematics (STEM) 
education and the attractions 
of the space sector.   
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West, is gaining more influence 
in the developing world. 
 

 
Conclusion: The UK needs to step-back and avoid getting dragged in the US’s hegemonic 
rivalry with China.  
 
 

Economic 
 China is becoming more 

assertive. 
 Russia has excluded the UK 

from accessing its launch 
capability in Kazakhstan. 

 India is growing as a space 
power. 

 Increased competitive threats 
in Europe from Italy, Norway, 
Portugal, among others. 

 Vulnerable to spill-over effects 
of the US’s hegemonic 
strategy. 

 The UK’s domestic space 
market strategy is based on 
collaboration, which leaves it 
exposed to protectionist 
strategies pursued by its 
competitors, notably the US, 
the EU and China. 

 
 

  The central strategic initiative 
is to develop a domestic launch 
capability with the specific 
objective of servicing the small 
satellite market.  

 A horizontal launch capability 
is a priority for the military, 
though a vertical launch 
capability may be necessary to 
achieve the flexibility required 
by the private sector.  

 The UK is keen to develop the 
City of London as a centre 
offering financing and 
insurance for the UK space 
sector.  

 The UK is eager to attract 
international capital into the UK 
space sector, but with the 
proviso of safeguarding scarce 
resources, such as spectrum, 
for national priorities. 

 The declared ambition of the 
UK is to grow its share of the 
global space economy from 
the current 5.1%*  to 10% by 
2030.  *down from 6.5% in 2010. 

 
 
Conclusion: The UK’s aspirations in space face significant challenges. To address those 
challenges will require resolute action. A spaceport is unlikely to be viable without state 
support. If the UK wants to build a Space Economy, then the UK government will need to 
take on the cost of building that launch capability as strategic national infrastructure. The 
UK needs to develop a business space culture that focuses on profit generation through 
broad international collaboration. It must  reach out on a basis of mutual respect to find 
business opportunities not only in Australia, Canada, New Zealand, and the US, but also in 
Europe, and specifically among the growing number of African, Asian and South American 
nations looking to become part of the BRICS alliance.670  
 

   

 
 

 
670 Bloomberg, ‘19 countries express interest in joining BRICS group’, Times of India (Mumbai, 25 April 
2023) <http://timesofindia.indiatimes.com/articleshow/99756285.cms?from=mdr&utm_source =content 
ofinterest&utm_medium=text&utm_campaign=cppst> accessed 26 May 2023.  
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4.7 Assessment. 
 
Despite the considerable political, social and economic strengths of the UK as a whole, when 
it comes to the space economy, the UK is objectively in a weak position. The UK does not 
have the financial resources required to spend on space to make its aspirations a reality.671 
The UK’s domestic market is relatively small, and in terms of down-stream space applications, 
the market is mature. For growth, the UK needs to develop an export capability and attract 
new business into the UK in order to grow its global market share.  The UK lacks a launch 
capability, which it has recognised it will need to develop if it is to grow its space sector. 
Surprisingly, the UK has sought to develop that launch capability through the private sector, 
rather than treating it as national infrastructure.672 The UK will need to expand the breadth of 
its space activities to develop new markets for innovative space applications.   The UK‘s 
strategy of seeking to leverage its considerable international ‘soft’ power to build a ‘smart’ 
space capability based on co-operation makes strategic sense, but to be effective it would be 
best achieved by the UK adhering to a policy of neutrality, or  by at least maintaining a degree 
of strategic ambiguity.673 When it comes to the ‘parting of the ways’, the UK should aim at 
taking both ways. This the UK has not done. It is not in the UK’s interest to be subservient to 
the US, when global growth is being driven by the BRICS.674    
 
In terms of Churchill’s three circles, co-operation with Europe is essential as the UK’s space 
sector aspirations face considerable competition from France, Germany and Italy, among 
others, all of which have comparable domestic space sectors. France, in particular, is a 
significant European space power with a well-developed space launch capability in French 
Guiana.  Unfortunately, due to Brexit and the difficulties in regard to reaching satisfactory 
agreement on the Northern Ireland Protocol, the UK has had difficult relations with the EU, 
particularly so when it threatened to break international law.675 As a result of Brexit, the UK no 

 
671 Bowen (n 100) 4, 9. 
672 Browder 2019 (n 66); Browder 2020 (n 66). 
673 Robert Jervis, ‘Cooperation under the Security Dilemma. World Politics’ (1978) 30(2), 167 
<doi:10.2307/ 2009958> accessed 27 October 2022;  Oleh Tsebenko and  Oleksandr Shymczuk, 
‘Neutrality as a Strategy of National Security’ (2017) 3(2) SHV, (2017) 51 
<https://doi.org/10.23939/shv2017.02.051> accessed 27 October 2022; Surya P. Subedi, ‘Neutrality in 
a Changing World: European Neutral States and the European Community’ (1993) 42(2)  International 
and Comparative Law Quarterly 238 <doi:10.1093/iclqaj/42.2.238> accessed 27 October 2022;  
Stephen M. Walt, ‘Alliance Formation and the Balance of World Power’ (1985) 9(4) International Security 
(1985)  3 <https://doi.org/10.2307/2538540> accessed 27 Oct. 2022. 
674 This thesis argues that the UK should be looking to act in its own best interest.  These interests are 
best served by neutrality in a situation where the US is seeking to assert hegemonic power.  The current 
US administration takes a position that ‘either you are with us, or against us’. The BRICS response has 
been to assert the primary of international law rather than the American concept of the ‘rules based 
order’ where America make the rules. As highlighted by the SWOT analysis, subservience to the US 
does not served the UK’s interests as the UK is inevitably tarnished by the US’s abuse of power. Other 
than the metals and minerals required for semiconductors, the US is largely self-sufficient in terms of 
key commodities. The UK is not – it depends on free trade for access to a range of essential 
commodities. As such, there is a significant risk that the UK may be cut off from essential economic 
inputs.  French President Francois Macron, as a former investment banker, has made similar 
arguments, because, he is aware of supply chains. However, the culture of suspicion that is encountered 
when dealing with UK civil servants, the military and intelligence service, as noted in section 7.5.2,  in 
relation to the discussion on national security, means these issues have been largely ignored.     
675 Reuters, ‘UK confident its plan for N. Ireland does not break international law’  Reuters (Toronto, 9 
June 2022) <https: //www.reuters.com/world/uk/uk-confident-its-plan-n-ireland-does-not-break-
international-law-2022-06-09/> accessed 27 October 2022;  BBC, ‘NI Protocol: UK override bill 'won't 
break international law' BBC News (London, 12 June 2022) < https://www.bbc.co.uk/news/uk-northern-
ireland-61774429> accessed 27 October 2022; Peter Walker, ‘Opposition MPs demand full legal advice 
on Northern Ireland protocol bill’ Guardian (London,  12 June 2022) < https://www.theguardian.com/uk-
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longer participates in the European satellite navigation programmes, Galileo and European 
Geostationary Navigation Overlay Service (EGNOS).676 It‘s participation in the Copernicus 
Earth Observation programme looks increasingly uncertain.677 The UK has a subordinate and 
dependent relationship with the US with regards to its military space capability. It has had 
some success in opening up the US to co-operative endeavour, notably in regard to the TSA 
it negotiated to enable VO to operate from CAN. The extent of the UK’s subservience to 
American hegemonic aspirations was evidenced by former Prime Minister Boris Johnson’s 
parting exhortation to ‘Stay close to the Americans’.678  
 
Evaluating the UK’s international options in space, it is clear that the UK has a weaker cost 
and technology position than China and India.  With regards to its relationship with Africa, Asia 
and South America, having taken an active role in the US-led campaign to sanction Russia in 
relation to its special military intervention in Ukraine, it will be difficult for the UK to project ‘soft 
power’ into the developing world in order to attract space business to the UK as many of the 
BRICS aligned nations have remained neutral or supported Russia. As such, the UK has put 
itself in a position of contention relative to the BRICS, and a range of other developing nations. 
This is unfortunate, as these are the markets on which the UK has depended for the past three 
decades to attract business to the City of London, and into essential investment into the UK, 
such as in to the strategic automobile, steel and nuclear sectors. To develop its space 
economy, the UK would have been expected to continue to depend on these regions for 
finance, co-operation, exports, and growth. As a result, these countries are likely to be more 
attracted to Russian, Chinese and Indian offers of commercial opportunities in space, than 
they are to British.  As argued in section 7.5.2., the UK’s economic ambitions in space are best 
served by a policy of neutrality, which would probably require acceptance by Whitehall and 
Westminster of a much diminished role in world affairs.  
 
 
 

  

 
news/2022/jun/12/northern-ireland-protocol-bill-wont-break-international-law-says-minister-brandon-
lewis-brexit> accessed 27 October 2022; Sam Meredith, ‘The UK’s plan to rip up Brexit trade rules 
slammed for being in ‘clear breach’ of international law’ CNBC (New Jersey, 14 June 2022) < 
https://www.cnbc.com/2022/06/14/uk-prompts-eu-backlash-over-plans-to-rip-up-northern-ireland-
protocol.html> accessed 27 October 2022. 
676 The UK maintains access to the EU Space Surveillance and Tracking (EUSST) programme. DBEIS, 
‘Guidance, UK involvement in the EU Space Programme’ (DBEIS, 31 December 2020) 
<https://www.gov.uk/guidance/uk-involvement-in-the-eu-space-programme> accessed 27 October 
2022. 
677 The UK has been seeking full participation in the Copernicus Earth Observation programme as a 
third country for 2021 to 2027.  DBEIS Guidance 2020 (n 676); Clive Cookson and Peggy Hollinger, 
‘European Space Agency offers UK alternative to EU’s Copernicus project’ Financial Times (London, 
10 June 2022) < https:// www.ft.com/content/55f3b5d3-e0f4-438b-ba2b-37ddf558681d> accessed 27 
October 2022; Dermot Martin, ‘Climate turns frosty for UK participation’ Laboratory News (Berkhamsted, 
20 September 2022) <https://www.labnews.co.uk/article/2092074/climate-turns-frosty-for-uk-
participation> accessed 27 October 2022.  
678 Annabelle Dickson, ‘Boris Johnson’s parting shot: ‘Stay close to the Americans’’ Politico (Arlington 
County, 20 July 2022) <https://www.politico.eu/article/stay-close-americans-boris-johnson-parting-
shot/> accessed 27 October 2022.  
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Chapter 5.   UK Space Policy [1967 – 2022]. 

5.1  Introduction.  

Chapter 4 focused on the geo-political influences that affected the development of UK space 
policy which fell to the concern of the Prime Minister and the Cabinet. This chapter focuses on 
the concerns of MP's, the bureaucracy, and of the various interest groups that interact in the 
bazaar, and their influence on space policy. The motivations of these actors, and their 
perspective are different to those that are concerned with statecraft. Though government may 
be viewed as monolithic, it is comprised of different interest groups, who both co-operate and 
are in competition for access to scarce resources, as described by Morrow in his analysis of 
how public administration functions in a democracy.679 

This chapter presents a chronological historical analysis of the evolution of UK space policy 
that sets the structural framework to identify the motivations that moulded the law and policy. 
This analytical approach brings the development of the law into the real world of political policy 
making. The subsidiary research questions addressed in this chapter explore the theories, 
concepts and practices that best explain the evolution of UK space policy. The reports 
analysed in this chapter reflect the interests of different aspects of government, notably that of 
the civil service bureaucracy, the military establishment, and devolved regional government, 
and its interaction with civil society.  The chronological presentation seeks to fill a gap in 
knowledge as to how UK space policy and the law evolved.  

Policy development is traced through two phases, the first from 1967 to 2009, and the second 
from 2010 to 2022.  Section 5.2 examines the development of space policy between 1967 to 
2009, a period characterised by parsimony, through reports prepared by five Parliamentary 
Select Committees, and a report prepared by the BNSC. These reports reflect the cross-party 
view of Parliament, and provide in the evidence presented the concerns of a number of 
different space industry interest groups. Spending during this phase was focused on the 
centralised bureaucracy taking responsibility for their departmental budget expenditure on 
space. As a result,  UK space policy was guided by three policy pillars. These were opposition 
to: i) the formation of a stand-alone UK Space Agency with its own budget; ii) participation in 
human space flight programs;  and iii) the development of a national launch capability. The 
three policy pillars of parsimony reflected the fact that these space activities were expensive 
and so individual government departments could not justify the spend. Their budgets focused 
on the practical use of space, and space competed with alternative ways of achieving the same 
outcome.  

There was then a period of transition in the first decade of the 21st century where the policy of 
parsimony was progressively challenged by the space lobby. This prepared the way for a 
change in policy after the 2010 General Election under the Conservative-Liberal Democrat 
coalition government.  Section 5.3 examines the transition to the second phase through reports 
prepared by DTI, the Select Committee on Science and Technology, and the BNSC.  These 
reports reflect not only the concerns of parliamentary interests, but also the perspectives of 
the bureaucracy, as well as of the space industry.   

Section 5.4. covers the period 2010 to 2022, and focuses primarily on the Space Innovation 
and Growth Strategy (IGS) reports prepared by the Space Growth Partnership (SGP).680 These 
reports reflect the interests of the UK space industrial lobby group. The analysis of policy 
development focuses on civil space policy in section 5.5, space security and defence policy in 

 
679 Morrow (n 8).  
680 The SGP was set up between industry, government, and academia. It subsequently evolved to 
become the National Space Partnership (NSP). 
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section 5.6,  and the national space policy in section 5.7.  A review of the space policy 
developed in the devolved regions of Britain is set out in section 5.8. The 2022 report by the 
House of Commons Science and Technology Committee of its enquiry into UK space strategy 
is presented in section 5.9.  An assessment of the evidence reviewed in this chapter is  
presented in section 5.10.   

5.2   UK Space Policy 1967 – 2009. 

The reports set out in this section focus on the development of the policy of parsimony in 
regard to space. It was recognized that the UK lacked the financial resources to pursue the 
expensive aspects of space, and so government focused on the practical exploitation of space 
applications that were cost efficient, delivered desired outcomes, and which were manageable 
through the decentralised co-ordinating efforts of the BNSC.  

5.2.1  Estimates Committee Third Special Report, 1967. 

The first assertion of the principles of a policy of parsimony as applied to space policy was the 
House of Commons Estimates Committee Third Special Report, published in 1967. This report 
set out the government response to the critical 1967 Estimates Committee Thirteenth Report, 
which as noted in section 4.5.6, resulted in the formation of the BNSC.681 The report rejected 
the Thirteenth Report’s call for a ’space program with a budget of its own’682  with the 
observation that all space projects are evaluated alongside other projects in the relevant 
programmes. It pointed out that programmes are financed by the departments concerned with 
delivering those programmes, and they were responsible for comparing the cost of carrying 
out those activities in space as against terrestrial alternatives.683  The Thirteenth Report’s 
recommendation that a single Minister of State be appointed to have responsibility for space 
was rejected,684   as was the recommendation for a 5-year space budget because ‘space 
projects compete for funds with other activities.’ 685   

The recommendation that the greater share of the space budget should be spent on national, 
rather than international programmes, was rejected because the sharing of costs enabled the 
achievement of national economic aims and facilitated exports.686 The government accepted 
the criticism that these objectives had not been achieved but argued that this was because the 
UK ‘has to exercise its control over events as one of a number of participating States.’687  This 
reflected the experience of the difficulty of managing the critical path of co-operative space 
projects analysed in the case studies set out in chapter 4. Despite these difficulties, the 
government observed that UK participation in some ‘advanced technological activities is 
scarcely practicable except on a co-operative basis.’688 The government response dealt with 
the recommendations concerning UK participation in the ELDO, CETS, Skynet, Black Arrow 

and INTELSAT programmes, by pointing out the financial, technical, political, and practical 
limitations within which it operated.689 

 
681 Estimates Committee, Third Special Report: Space Research and Development (Departmental 
Observations on the Thirteenth Report from the Estimates Committee in Session 1966-67, together with 
the Comment of the Committee) (HC 1967-68) 3.  
682 Estimates Committee (n 681) 3. 
683 Estimates Committee (n 681) 3. 
684 Estimates Committee (n 681) 3. 
685 Estimates Committee (n 681) 4. 
686 Estimates Committee (n 681) 4. 
687 Estimates Committee (n 681) 4. 
688 Estimates Committee (n 681) 4. 
689 Estimates Committee (n 681) 4-6. 
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The policy of parsimony reflected the fact that the UK lacked the finance, control, and 
influence, to effectively address the problems of critical dependencies derived from an inability 
to independently pursue the UK’s sovereign interests. Difficulties arose because it could not 
control the critical path, combined with the need to balance relations with Europe, the US and 
the Commonwealth. Unsurprisingly, the Committee considered the government response 
unsatisfactory, as they were ‘couched in such general terms that they are rendered 
meaningless.’690 These criticisms, and the response to them, became recurrent themes in 
British space politics. 

5.2.2  Select Committee on Science and Technology,1971. 

The next Parliamentary report to examine the UK’s space policy was that of the Select 
Committee on Science and Technology published in 1971. This report defined the UK’s 
activities in space as having a practical purpose characterised by two elements: ‘The UK’s 
space programme is confined to the use of space vehicles for gathering and transmitting 
information’, and ‘[t]he space policy is to use space, wherever necessary or preferable to 
alternatives, as a means to help achieve broader ends of general national policy.’691 This 
utilitarian approach reflected the observation of the Ministry of Aviation Supply that: ‘we are 
not in space for the sake of being in space but for some purposes which we wish to achieve.’692  
The responsibility for any particular space activity therefore rested with the department in 
charge of the corresponding terrestrial activity. Each department decided whether space was 
the best way to achieve their objectives.693  

As a consequence of this policy the UK did not have a centrally coordinated, overall space 
programme.694 The report noted that the UK’s national space activities were not a ‘space 
programme’ per se, and neither was technological support a ‘National Space Technology 
programme’695  because that programme represented only 17% of total space expenditure in 
1971-72. The Select Committee urged a broader understanding of space that took into account 
all co-operative international activities.696 A decentralised space programme directed by the 
individual Departments reflected the policy of parsimony because it was cheaper, but it limited 
the UK government’s ambitions in space. Because of the principle of juste retour, and the fact 
that the UK’s spend on space was primarily directed through ESA, this created the incentive 
for industry to lobby for a UK space agency because a centrally co-ordinated space 
programme would increase the UK’s investment in space.  

5.2.3  House of Lords, Select Committee, 1987-1988. 

A Select Committee of the House of Lords conducted an enquiry into UK space policy in 1987-
1988, to ‘find out what the policy is, how it is being implemented, and how it might be improved.’ 
It sarcastically observed that ‘this was easier said than done’’,697 and concluded that if the 

 
690 Estimates Committee (n 681)  6. 
691 SCST 5th Report (n 590) vi-vii. 
692 SCST 5th Report (n 590) vii. 
693 SCST 5th Report (n 590) vii. 
694 SCST 5th Report (n 590) viii. 
695 SCST 5th Report (n 590) xiv. 
696  The report tabulated the UK’s national and bilateral activities in space. SCST 5th Report (n 590) vii-
viii. 
697 It noted that the space plan drawn up by the BNSC which was submitted to Ministers in mid-1986 
and was left to languish ‘unpublished and without decisions being taken upon it for almost a year’. They 
concluded that the UK ‘was effectively without a space policy’ and that the ‘credibility of the United 
Kingdom in space has been jeopardised by the Government’s failure to enunciate a space policy.’   

SCST HL 1987-88 (n 450) 9. 
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space budget were to stay at the then level, the ‘United Kingdom might as well bow out of 
space now.’698  Despite that pessimistic conclusion, the report urged that the UK should seek 
‘a viable part in the exploration and exploitation of space’.699   It recommended that although 
the UK should aim to achieve ‘a strong European presence in space’,700 it should also retain 
an ’autonomous capability in some areas of space activity’,701 while maintaining the ‘option of 
collaboration with other nations.’702 The economic rationale for space endeavours was seen in 
being able to build competence in activities that would enable the UK ‘to compete 
internationally and to derive full benefit therefrom’.703 It concluded that the space activities to 
be prioritised are those that ‘offer significant scientific or economic benefits for the UK.’704  The 
report supported working with NATO to exploit advances in space technologies for defence. It 
also favoured developing capabilities in communications and EO for civil and defence 
purposes.  It urged that the ‘the interests of all users’705 be considered, and that an effort be 
made to raise ‘public and commercial awareness of the opportunities opened up by innovation 
in the space field’.706 It noted that British space activity after the formation of the BNSC was 
still department led.  

The 1987-1988 report was a stinging criticism of the government’s policy of parsimony towards 
space investment. It highlighted the opportunities for UK business and society in space and it 
was the subject of Adjournment debates in March 1988 in the House of Commons and the 
House of Lords.707 In the House of Lord’s debate, Lord Shackleton criticised Ken Clarke, the 
Minister responsible for the DTI, and so for the BNSC, for his critical comments. These 
included objections to the expense of the Ariane 5 launcher programme, and for the damage 
done to the UK’s international relations by the ‘abrasive remarks of Mr. Clarke …. to our 
European friends and allies.’708 He noted that the UK had supported the 1985 ESA Agreement 
for ‘a comprehensive, autonomous European capability in space’,709 from which it had since 
recoiled.  It was also noted that the BNSC’s director and assistant director had resigned, and 
‘British policy in space appears to be rudderless. Indeed, morale is appalling in that part of 

 
698 SCST HL 1987-88 (n 450) 53. 
699 SCST HL 1987-88 (n 450) 61. 
700 SCST HL 1987-88 (n 450) 61. 
701 SCST HL 1987-88 (n 450) 61. 
702 SCST HL 1987-88 (n 450) 61. 
703 SCST HL 1987-88 (n 450) 61. 
704 SCST HL 1987-88 (n 450) 61 
705 SCST HL 1987-88 (n 450) 61. 
706 SCST HL 1987-88 (n 450) 61. 
707 The government's financial participation in space research and development was raised on the 
Easter Adjournment on 25 March 1988. There was no further debate in the House of Commons until an 
Adjournment debate on 21 July 1994.It was also the subject of a debate in the House of Lords. SCTI 
Tenth Report (n 626) 4; House of Lords, Space Policy, HL Deb 30 March 1988 vol 495 col 762-75, 
<https://api.parliament.uk/historic-hansard/lords/1988/mar/30/space-policy> accessed 30 October 
2022.  
708 ‘It is worth noting that Mr. Clarke commenting on the programme was very rude about it. He said that 
it was grandiose, that the European Space Agency was adding too much and that that agency was 
going ahead with a programme which was quite exorbitant. But that was the programme which we had 
agreed to support three years before.’ Ken Clarke: ‘We are still not sure … what the point of Earth 
observation is, how much is commercially exploitable …’ Microgravity – the science was ‘not sufficiently 
understood as of today to be able to say it is an exploitable area’. ‘In fact, evidence received from several 
non-space companies displayed little conviction about the potential importance of microgravity.’ SCST 
HL 1987-88 (n 450) 35-36; HL Deb 1988 (n 707).    
709 Lord Shackleton noted that the Ariane 5 launcher programme was ‘going ahead without the United 
Kingdom which alone of the 13 member states has backed off from the 1985 agreement’. HL Deb 1988 
(n 707).     
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industry which is interested in space development. It is pretty poor in the British National Space 
Centre.’710  

Viscount Caldecote highlighted the commercial opportunities offered by space, though he 
recognised that ‘effective international collaboration is highly desirable but extremely difficult 
to achieve and the return on investment is long-term and uncertain.’ 711 He noted the satellite 
market was very competitive, but the ‘profit from putting up such satellites for communications 
ultimately accrues almost entirely to the operators and therefore there is very little flow of profit 
available to industry to support further development.’712 Although he believed ‘that investment 
in space should be concentrated mainly where opportunities for commercial return exist’713 he 
did see a role for government support in ‘pump-priming investment in research’.714 Lord 
Williams of Level noted that ‘[l]ectures on the internal problems of the European Space Agency 
…. were a coded way of saying that the French call too many of the shots—and the vague 
hope that private industry will pick up the tab, are no substitute for a clear and straightforward 
statement of policy.’715 He called for an increased contribution to ESA, and for the government 
to take the lead in the national investment in space. Though he shared the ‘doubts about 
programmes designed solely to put man, or for that matter woman, into space’716 he believed 
that each programme should be evaluated against a set of criteria and not just ‘against the 
criterion of whether participation in it will overrun an apparently fixed financial platform.’717  

The 1987- 1988 Report, and the House of Lords debate, highlighted many of the recurrent 
issues encountered in regards to UK space policy. These included the desire by government 
to focus investment on activities that gave a commercial return, as against the pressure to 
increase investment in research. Tensions with Europe, and particularly the French, in regard 
to expensive programmes of humans in space, and the development of launcher technology, 
were a consistent source of irritation. These tensions focused attention on the claimed 
ineffectiveness of the BNSC and were reflected in the demand for the establishment of a UK 
Space Agency. The range of arguments assembled by those lobbying for increased 
government expenditure were addressed by the Space Forward Plan published by the BNSC 
in July 1996.  

5.2.4  BNSC, Space Forward Plan, 1996. 

The BNSC’s Space Forward Plan was the first formal statement of UK space policy. It 
observed that ‘spending on space has to compete with all the government’s other priorities’,718 
therefore, the UK would only invest in space ‘where there are clearly identifiable returns to the 
taxpayer’.719 These ‘clearly identifiable returns’ were defined with reference to the freedom of 
government departments to decide to put any investment in space activity on their own 
departmental budget vote. For them the decision was one of determining whether a 
contribution to any joint space programme maximized their own departmental interests, in 
contrast to any broad national interest. This issue was considered again in the DTI’s The 
United Kingdom's Civil Space Activities Report, 2004, discussed in section 5.3.1. 

 
710 HL Deb 1988 (n 707).   
711 HL Deb 1988 (n 707).   
712 HL Deb 1988 (n 707).   
713 HL Deb 1988 (n 707).   
714 HL Deb 1988 (n 707).   
715 HL Deb 1988 (n 707).   
716 HL Deb 1988 (n 707).   
717 HL Deb 1988 (n 707).   
718 BNSC, ‘UK Space Policy, Forward Plan’ (BNSC, July 1996)  8. 
719 BNSC Forward Plan (n 718) 8. 
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The Space Forward Plan was shaped primarily by Treasury and civil service concerns, and so 
manned flight, the development of launch capability, and a stand-alone UK Space Agency, 
were all opposed. It concentrated on ‘putting space to work’720 through activities such as EO 
programmes.721  The focus was on a ‘user-led’ policy set by government departments, with 
support given for the growth of the private sector in developing downstream applications. In 
terms of operational strategy, it declared that the UK would seek to carry out ‘a major part of 
its space programme collaboratively, particularly through ESA’.722 It stated that the private 
sector would be encouraged to fund space activities to ‘promote the development of the market 
mechanism’.723  It wanted to ‘establish closer links with the City and facilitate greater private 
sector funding for space projects, for example through venture capitalists.’ 724  

The Space Forward Plan argued that because the UK wanted cheap, dependable access to 
space, it had a strategic interest in the success of European launch systems to encourage 
competition in ‘a market which otherwise would have been dominated by the US’.725 The 
protectionist space policies of the US were criticised because the UK favoured a ‘competitive 
approach and [so] supports EU efforts to open the US government market for launch 
services.’726  It favoured the increased competition that new entrants brought to the launch 
market. The changes to Arian’s pricing structure, which brought charges in ESA programmes 
much closer to commercial rates, were welcomed.727  The report declared that the UK’s policy 
‘throughout the space sector is to create favourable conditions for scientific excellence and 
industrial competitiveness within national, European and international collaborative 
programmes and markets.’728  It supported the European Co-operation for Space 
Standardisation Initiative (ECSS) to establish a single set of standards for use in all European 
space activities, as these would lower costs and enable greater interoperability so reducing 
dependence risk.729 BSNC’s priority was to nurture ‘growing markets, achieving effective 
technology transfer from state-of-the-art scientific missions, and creating the correct macro-
economic conditions for industry, rather than replicating or matching uncompetitive practices 
through subsidies’.730 The UK aimed to ‘promote competitiveness and negotiate removal of 
subsidies, not to match them’.731  Support for innovative technology would be limited to 
situations where it ‘can position industry to significant advantage and where market 
opportunities are not unduly diminished by distortions.’732   

The policy positioned outlined in the Space Forward Plan was framed by nationalistic 
considerations and free-market values that favoured private sector competition and minimal 

 
720 BNSC Forward Plan (n 718) 8. 
721 Earth observation (EO) has been a UK space priority since the late 1980s, and accounts for nearly 
half of total UK civil space expenditure. BNSC Forward Plan (n 718) 11. 
722 BNSC Forward Plan (n 718) 8. 
723 BNSC Forward Plan (n 718) 8. 
724 BNSC Forward Plan (n 718) 32. 
725 BNSC Forward Plan (n 718) 20-21. 
726 The US has worked to restrict launches by other nations either by negotiating agreements or limiting 
exports of technology. It also prevents foreign launch service providers from entering the market for US 
government launches. BNSC Forward Plan (n 718) 20-21. 
727 ‘Launch costs (of the order of $50-60m) remain high in relation to satellite costs (some $80-100 m 
for medium-large communication satellites) and to revenue.’ ‘ A range of small launchers is becoming 
available from existing suppliers at prices of $10-20m and many micro-satellites are in practice able to 
obtain cheap launches (some $2-3 m) as co-passengers on Ariane or, more recently on Russian and 
Ukranian launchers.’ BNSC Forward Plan (n 718) 20-21. 
728 BNSC Forward Plan (n 718) 25. 
729 BNSC Forward Plan (n 718) 28. 
730 BNSC Forward Plan (n 718) 25. 
731 BNSC Forward Plan (n 718) 25. 
732 BNSC Forward Plan (n 718) 25. 
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state intervention in the market. It was not driven by ego, or the pursuit of ‘soft power,’ as 
discussed in chapter 4, and so was grounded in a pragmatic understanding of the UK’s geo-
political standing. It recognized that UK economic interests were best pursued through ESA, 
and though aware of the risk of dependence on the US and other countries for launch, it took 
the view that these risks were mitigated by encouraging a competitive market.733 The Reports 
approach was endorsed by the House of Lords Select Committee on Science and Technology 
in 1988.734 In August 1999 BNSC published the UK Space Strategy 1999-2002: New Frontiers, 
which set out the UK's space priorities.735  With only a few minor changes, the  New Frontiers 
statement of UK space policy was the same as the 1996 Space Forward Plan. 

5.2.5  House of Lords, Select Committee Tenth Report, 2000. 

BNSC’s 1996 Space Forward Plan and the 1999 New Frontiers report were both appraised in 
the Tenth Report of the House of Lords Select Committee in 2000. The Tenth Report noted 
that the 1996 Space Forward Plan ‘was roundly criticised for a lack of vision’736 but went on to 
express the view that the 1999 ‘space strategy document is admirable in many respects but 
limited in ambition. We hope that its successor will be able to announce something beyond a 
modest continuation of existing programmes, and that the civil space programme will be 
funded on a less cautious basis.’737    

The Tenth Report noted the complaints made in evidence given before the Committee of a 
lack of ‘joined-up’738 thinking in government in regard to the management of the UK’s space 
activities. The demand for a stand-alone space agency with a clear mandate, and its own 
budget persisted.  More state funding was urged to be provided by government through greater 
engagement with ESA and its programmes. There were calls for the UK to change its 
established policy of not supporting ESA’s space launcher and manned space flight projects. 
The government was also pressed to be a more active advocate of UK interests in regard to 
the US to address the negative effects on British business of US national security policy and 
protectionism.739 The government responded to these criticism in the Twelfth Special Report 
of the Trade and Industry Committee, discussed below. 

5.2.6  Trade and Industry Committee, Twelfth Special Report, 1999 – 2000. 

In 2000, the Twelfth Special Report containing government observations on the Tenth Report 
was published. Its reply to the criticism of the loss of business to the UK space industry, was 
to note that the rising percentage applied through the juste retour formula, up from 80% to 
98%, had distorted competitive bidding by ESA. In response, it was stated that the BNSC 
partners intended to give greater priority in the coming years to national spending, but to 
achieve its objectives it would continue to ‘seek the best value for money’.740  It addressed the 

 
733 This dependence was a concern for the military, however, as noted by the 1987-88 House of Lords 
enquiry. ‘before the Shuttle and Ariane troubles of 1986 there was already competition between the two 
launch systems, and this competition will soon resume. There should also in the 1990s be launch 
vehicles from the USA, the USSR, Japan and China. The medium-term thus seems to pose no real 
problem, at least when the present backlog is overcome’. SCST HL 1987-88 (n 450) 55. 
734 BNSC Forward Plan (n 718) 8. 
735 SCTI Tenth Report (n 626) 1. 
736 SCTI Tenth Report (n 626) Introduction,  1. 
737 SCTI Tenth Report (n 626) Summary Of Conclusions And Recommendations. 
738 SCTI Tenth Report (n 626) Introduction, 26, 46. 
739 SCTI Tenth Report (n 626) Appendices to the Minutes of Evidence. 
740 Select Committee on Trade and Industry, Twelfth Special Report, Government Observations On The 
Tenth Report From The Trade And Industry Committee (Session 1999-2000) On UK Space Policy (HC 
1999-2000) <https://publications.parliament.uk/pa/cm199900/cmselect/cmtrdind/908/90803.htm> 
accessed 16 March 2022.  



96 
 

issue of US export controls discussed in sections 2.2, 3.4, 5.4.6, 5.6, 6.7.2 and 8.2,  and noted 
that the ‘US administration has responded constructively to our concerns’.741 It dealt with 
specific issues regarding telecommunications, EO, and launchers, where it emphasised that it 
had ‘an open mind’ but, ‘[f]or the moment, however, it is the Government's view that current 
proposals for the development of new launchers are heavily dependent on public money and 
could not be contained within realistic resources in the UK.’742 With regard to BSNC, ‘the 
Government agrees that after fifteen years of existence it is timely to take a look at how BNSC 
is set up and operates.’743  The departmental management of UK space activities, however, 
would remain as they were. Pressure for change, however, was increasing. 

5.3  The Winds of Change. 

In terms of the parliamentary attitude towards space there was a transition period in the early 
2000’s, where the argument was made for the UK to embrace a more ambitious policy towards 
space.  This section will reflect on how the winds of change gained momentum, which resulted 
in a reversal of the policy of parsimony after the 2010 General Election.  

The process of change in UK space policy began in December 2002, when the BNSC’s 
Resources Board was replaced by the Space Strategy Council.744  The Space Strategy Council 
took on the responsibility of ‘overseeing the development and implementation of the United 
Kingdom's space strategy’.745  The Space Strategy Council was constituted by Funding and 
Consulting Partners,746 both of which were government bodies, as well as Advising Partners,747 
which were non-governmental bodies with an interest in space.  As noted in footnote 787 the 
BNSC was reorganized in 2005, which resulted in a Space Advisory Council replacing the 
Space Strategy Council, and a Space Board being formed to advise on policy. The stated 
purpose of the restructuring was to create a sharper distinction between management and 
advisory functions. The Space Board was intended to provide to BSNC a strategic steering 
role, whereas the Space Advisory Council included all the BNSC partners, the chairs of the 
specialist BNSC advisory groups, and representative from industry and academia.748 The 
effect of these changes was to enable the UK space industry to influence the development of 
UK space policy. Under the Space Strategy Council, the Advising Partners had a formal part 
in the process. The influence of the UK space lobby was discernible in the subsequent reports 
published and considered in this section. The winds of change began to blow through 
Whitehall. 

 

 
741 SCTI Twelfth Report (n 740). 
742 SCTI Twelfth Report (n 740). 
743 SCTI Twelfth Report (n 740). 
744 Department of Trade and Industry, The United Kingdom's Civil Space Activities - Report  by the 
Comptroller and Auditor General  (HC 359 Session 2003-2004: 16 March 2004), 3 
<https://www.nao.org.uk/wp-content/uploads/2004/03/0304359.pdf> accessed 16 March 2022; 
SpaceRef, First Meeting of the UK Space Strategy Council (SpaceRef, 6 December, 2002) < 
https://spaceref.com/press-release/first-meeting-of-the-uk-space-strategy-council/> accessed 14 July 
2022.  
745 DTI HC 359 (n 744) 15-16.  
746 ‘Funding Partners are those Government bodies that invest in space technology either directly or by 
making financial resources available to the Partnership. Consulting partners are those Government 
bodies that have an interest in the use or development of space policy and technology. ’DTI HC 359 (n 
744) 15-16. 
747 ‘Advising partners are non-governmental organisations who have expertise and interest in space 
policy or technology e.g. UKISC, the trade association of the space industry in the United Kingdom.’ 
DTI HC 359 (n 744) 15-16. 
748 SCST Seventh Report (n 469) 121 – 122; Lyall and Larsen (n 22)  20-21. 
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5.3.1  DTI, The United Kingdom's Civil Space Activities, 2004. 

In 2004 the DTI undertook an investigation into the UK’s civil space activities. Their report 
focused on i) whether the BNSC partnership model was the best way to manage the UK’s civil 
space activities, ii) whether the BNSC partnership had a clear strategy for its space activities, 
against which its performance could be assessed, iii) whether the BNSC partnership provided 
the best support to the space industry, and iv) whether the national programmes deliver the 
best benefits for the UK. 749   

In commenting on the civil space strategy for the period 2003-06, the report noted that the UK 
had ‘taken a distinctive approach to space by identifying the scientific, commercial and social 
objectives for which space activities are the most effective tool, rather than considering the 
exploration of space as an end in itself.’750  It stressed that this approach placed ‘the users and 
the uses of space firmly at the forefront of the policy’,751  and secured ‘most of the possible 
benefits of national and international cooperation, with low management overheads.’752 The 
main risk of this approach was perceived as ‘that it could miss opportunities in space which 
only a broader programme would identify.’  

Despite a survey which showed only 35% of respondents supported the BNSC, the report 
concluded ‘that the partnership approach is a cost-effective way of securing the benefits of 
national and international co-operation on space programmes’753 because it ensured that 
space investment was measured against alternative investments, and it avoided duplication.754 
This report noted the criticisms of UK space policy, but it continued to defend the policy 
orthodoxy of parsimony. Though it answered ‘yes’ to the three questions it investigated, the 
answer at the end of the decade was ‘no’, hence, this resulted, as discussed in section 5.4, in 
the replacement of the BNSC by the UKSA. 

5.3.2  Select Committee on Science and Technology, Seventh Report: Space, 2007. 

The 2007 Seventh Report by the Select Committee on Science and Technology into the UK’s 
civil space strategy reviewed the BNSC 2007-2010 Space Strategy consultation. It  noted that 
the three primary objectives were similar to the existing strategy.755 The enquiry was told that 
it was unlikely that there would be radical change because, as stated by the BNSC Director 
General: ‘dramatic changes tend to mean extra funding and changes in the funding base’.756  

The Seventh Report expressed support for the UK's ‘user-driven approach to space’,757 and it 
concluded that although there were problems with the ‘current partnership arrangement but if 
existing levels of expenditure persist, the Government should not establish a space agency 
but should continue its current approach to space.’758  It was suggested that the ‘partnership 
should be strengthened by improving its profile, leadership, co-ordination and perhaps a 

 
749 DTI HC 359 (n 744) 1. 
750 DTI HC 359 (n 744) 1,11.  
751 DTI HC 359 (n 744) 12.  
752 DTI HC 359 (n 744) 12.  
753 DTI HC 359 (n 744) 3.  
754 DTI HC 359 (n 744) 3.  
755 The strategy proposed three primary objectives: a)  "Delivering world-class science by exploiting the 
UK's space activities and expertise; b)  Delivering public benefits in partnership with Government bodies 
and institutions to exploit the full potential of space activities; c)  Maximising the potential for wealth 
creation from space activities by facilitating a progressive business environment." 
756 SCST Seventh Report (n 469) 2. 
757 SCST Seventh Report (n 469) 16. 
758 SCST Seventh Report (n 469) 2. 
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change of name’.759  It was recommended that the BNSC headquarters ‘be provided with a 
small budget of its own’.760  

With regards to launchers and human spaceflight it was observed that ‘[i]t seems unlikely that 
the Government will change its position on launchers.’761  The Committee urged support for 
the space tourism industry ‘by appropriate regulation’762 and recommended that there should 
be ‘no "in principle" block on funding the development of launchers in future’.763    It noted that 
the BSNC’s consultation stated that: "In the existing programme of activities, the UK believes 
that there is an adequate market capable of ensuring access to space for the UK and hence 
support for launchers is minimal. There are no current plans to become involved in the 
International Space Station or manned space activities, as no funding partner currently 
believes that the potential benefits justify the costs involved." 764    

The Select Committee observed that the Ministry of Defence (MoD) had urged ‘that the UK 
should have guaranteed access to a launcher, particularly if it is likely to be reliant upon small 
satellites in the future.’765 The interests of the MoD differed from other government 
departments coordinated by the BNSC in regard to the development of launcher technology.  
The MoD wanted to lessen its dependence on the US for launch, and so it saw advantage in 
the development of a UK domestic launch capability. The difficulty it encountered was that it 
could not undertake that development on its departmental budget alone. The MoD has been 
a persistent supporter of the UK developing a horizontal launch capability as noted in section 
3.9.  

A number of regulatory issues were identified as matters of concern, including the need for 
third party liability insurance,766 and the licencing system.767 Witnesses complained that UK 
satellite operators faced difficulties due to the inconsistent international application of 
regulations, and the UK-centric focus of the Office of Communications (Ofcom).768 For the 
development of a space tourism industry, it was urged that the OSA 1986 be reformed.769 
Witnesses also criticised US legislation concerning technology transfer regulations and 
ITAR.770   

In undertaking the review, the Committee noted that ‘we have been subjected to inappropriate 
and excessive lobbying by those representing certain parts of the industry, which could easily 
have proved counterproductive to the strong story the UK space industry has to tell.’771 That 
lobbying, however, had begun to have an effect on policy development. The language of 
increased state intervention and regulatory competition included in the report influenced the 
discourse as to the appropriate direction of UK space policy.  

 
759 SCST Seventh Report (n 469) Summary 
760 SCST Seventh Report (n 469) 2. 
761 SCST Seventh Report (n 469) 2. 
762 SCST Seventh Report (n 469) 332, 334. 
763 SCST Seventh Report (n 469) 2. 
764 SCST Seventh Report (n 469) 26. 
765 SCST Seventh Report (n 469) 341. 
766 The requirement to provide third party liability insurance was a burden on industry because  "as 
spacecraft are getting smaller and lower cost the insurance for this […] does not actually shrink and the 
standing burden of the regulatory side in the Space Act does become a larger proportion of these 
activities."  SCST Seventh Report (n 469) 170. 
767 SCST Seventh Report (n 469) 171. 
768 SCST Seventh Report (n 469) 276. 
769 SCST Seventh Report (n 469) 330. 
770  See also sections 3.4, 5.3.2, 5.6, 6.7.2 and 8.2.2.` SCST Seventh Report (n 469) 331. 
771 SCST Seventh Report (n 469) 4. 
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5.3.3  BNSC, UK Civil Space Strategy, 2008-2012 and beyond, 2008. 

The Civil Space Strategy, 2008-2012, published in 2008, foreshadowed the changes that 
began in 2010. It set out the UK’s high-level vision for space, which had five themes. 772 The 
Civil Space strategy aimed to support the governments broad policy objectives of encouraging 
innovation, improving the quality of life for all,  developing effective responses to security and 
foreign policy challenges, maintaining UK excellence in science, and tackling climate 
change.773  

The ‘Developing tomorrow’s economy’,774 and the ‘Strengthening innovation from space’775 
themes, set out an economic strategy that represented a significant shift from the UK’s 
historical ‘hand’s off’ approach, to one of active government intervention.  The UK’s record of 
successful space endeavours was emphasised,776 before the economic case for space was 
made777 in the context of a growing national dependence on space.778 The opportunities 
offered were stressed, as was the competitive threat. The ‘Skills development and outreach’ 
theme emphasized space for developing technological skills and raising public awareness of 
science.779  It declared that the UK’s economic space strategy was a proactive partnership 
between government and the private sector. It would be implemented through a series of 
interventionist policies designed to support the development of strategic technologies by 
reducing investment risk until proof-of-concept was demonstrated. An opportunity to exploit 
‘synergies between civil, security and military space technology requirements’ was noted.780   
The ‘Managing our changing planet’ theme embraced ‘climate change’ as an opportunity to 
enhance the UK’s role in developing international climate policy. The established policy 
supporting satellite EO applications was repeated.’781   The ‘Exploring the Universe’ theme 
emphasised the UK’s historical record in space science and astronomy.   

The report stated that the key questions framed by the Science and Technology Facilities 
Council (STFC) would provide the framework for future UK scientific endeavour in space.  The 
possibility of reassessing the UK’s long-established opposition to manned space programmes 
was then raised.782 In terms of organisation, the report stated that BSNC would retain the 
partnership structure, but it would review its internal partner arrangements and the advisory 
body structure.783  The key tenet of UK space policy would remain international collaboration, 
which would be through ESA in Europe.  Internationally, collaborative opportunities would be 
explored ‘with existing and emerging space-faring countries such as Russia, China, India and 
Brazil, as well as with traditional partners such as the US.’784 The anticipated strategic 
outcomes from working through partnerships were then enunciated.   In pursuit of this strategy 

 
772 The five themes were: i) developing tomorrow’s economy; ii) managing our changing planet, iii) 
exploring the universe, iv) strengthening innovation from space, and v) skills development and outreach 
for a high technology future. BNSC, UK Civil Space Strategy, 2008-2012 and beyond, (BNSC, 2008,) 
9. 
773 BNSC 2008 (n 772) 4. 
774 BNSC 2008 (n 772) 10-12. 
775 BNSC 2008 (n 772) 20-23. 
776 BNSC 2008 (n 772) 1. 
777 BNSC 2008 (n 772) 10. 
778 BNSC 2008 (n 772) 5. 
779 BNSC 2008 (n 772) 24-25. 
780 BNSC 2008 (n 772) 19-21. 
781 BNSC 2008 (n 772) 13-16, 18-19. 
782 BNSC 2008 (n 772) 13-17; Wilmouth and Sivalingam (n 113) 90, 93. 
783 BNSC 2008 (n 772) 26-27. 
784 BNSC 2008 (n 772) 27. 
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a number of international collaborative projects were subsequently undertaken by the 
UKSA.785  

The report recognised that the development of an appropriate regulatory framework required 
several issues to be addressed, which included: the allocation of communication frequencies; 
the regulatory arrangements under the OSA 1986; international policy on ownership of space 
assets; and the financial arrangements needed to support space operations. The strategy 
stated that these changes were needed ‘to attract the emerging sectors such as commercial 
sub orbital and orbital tourism. These industries are rapidly developing in the US but with 
significant involvement of UK entrepreneurs.’786   The objective was to use regulatory 
competition to attract back to the UK British entrepreneurs. 

5.3.4  BNSC, Space Exploration Review, 2009. 

The Space Exploration Review, published in December 2009, prepared the ground for the 
transition away from a space policy distinguished by parsimony, as discussed in section 5.4. 
The Review was drafted at the request of the Space Exploration Working Group, set up by the 
UK Space Board.787 It’s terms of reference were to provide ‘advice to Ministers on the future 
programme options for UK involvement in space exploration, taking into account the scientific, 
technological and economic benefits, and the UK’s existing strengths in robotic exploration.’788   

The Review analysed four options, and set out a series of assumptions as to the costs and 
benefits of each choice, considering economic and wider impacts. It sharply criticised the 
existing ‘user pays’ approach of the BNSC.789 In justifying the potential significant increase in 
Government spending on space, it argued that there was ‘potential for substantial direct 

 
785 For example see: DBIS, ‘UK and Russia commit to collaboration in space science’ (DBIS, 22 
February 2011) <https://www.gov.uk/government/news/uk-and-russia-commit-to-collaboration-in-
space-science> accessed 30 October 2022;  Doug Messier,  ‘Roscosmos, UKSA Sign Cooperation 
Agreement’ Parabolic Arc (Denver, 5 July 2011) <http://www.parabolicarc.com/ 2011/07/15/roscosmos-
uksa-sign-cooperation-agreement/> accessed 30 October 2022;   UKSA, International Partnership 
Programme (UKSA) <https://assets.publishing.service.gov.uk/government/ uploads/system/uploads/ 
attachment_data/file/838118/IPP_Brochure_April_2019___finaL.pdf> accessed  30 October 2022;  
RAL Space, ‘New UK-China agreement to increase space education’ (RAL Space, 6 Sep 2017) 
<https://www.ralspace.stfc.ac.uk/Pages/New-UK-China-agreement-to-increase-space-education.aspx 
> accessed 30 October 2022;  RAL Space,  ‘UK-China Joint Laboratory for Space Science and 
Technology (RAL Space) <https://www.ralspace. stfc.ac.uk/Pages/UK-China-Joint-Laboratory-for-
Space-Science-and-Technology.aspx> accessed 30 October 2022.  
786 BNSC 2008 (n 772) 1-12. 
787 At noted in section 5.3, BNSC was reorganized in 2005. A Space Advisory Council replaced a Space 
Strategy Council. And a Space Board was constituted to advise on policy. The Space Advisory Council 
included United Kingdom Industrial Space Committee (UKISC). The UK Space Board was comprised 
of the standard BNSC partners, namely those Government Deptments active in space. The key body in 
this instance is the Space Exploration Working Group (SEWG), which was set up by Space Board.  
SWEG comprised representatives of the Science community (university departments), Technology and 
Knowledge Transfer (various laboratories and university departments), Commerce (various space 
related businesses), and Society (various universities). Media/public relations interests were also 
represented. UKSEWG, ‘Report of the UK Space Exploration Working Group’ (UKSEWEG, 13 
September 2007), <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/ 
attachment _data/file/488149/SEWG_Report.pdf> accessed 1 March 2023; Lyall and Larsen (n 22)  20-
21. 
788 BNSC, ‘Space Exploration Review (BNSC, 2009,) 14 <https://assets.publishing. 
service.gov.uk/government/uploads/system/uploads/attachment_data/file/487803/Space_Exploration_
Review.pdf> accessed 16 March 2022; Curtis (n 109) 14.  
789 BNSC 2009 (n 788) 37. 
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economic return from associated commercialisation and other technology spillovers’.790 It did 
note that these ‘returns are highly uncertain’, 791 which, as acknowledged in its methodology 
section, reflected the fact that it had not applied a standard financial discount rate when 
calculating the NPV set out in its scenario analysis. 

The Review argued for the reversal of the key elements of established UK space policy.  It 
sought a significant increase in spending by engagement in human spaceflight, launchers, and 
space mining, and argued for the necessary changes in UK law to accomplish this vision.792 
In short, the Review was a carefully crafted lobbying effort, of the kind warned against by 
Margaret Thatcher.793 It reflected the culmination of the lobbying campaign noted by 
Williamson in section 3.8 following the formation of the PSC established in May 1989. The 
reorganized of the BNSC in 2005, which resulted in a Space Advisory Council replacing the 
Space Strategy Council, and a Space Board being created to advise on policy, enabled the 
Advising partners, which included the United Kingdom Industrial Space Committee (UKISC), 
the trade association of the space industry, to actively pursue their agenda. The Advising 
partners had a direct interest in getting the Government to spend more on space activities. 
This Report directly reflects that lobbying effort, and their agenda.   

The Review was commissioned in the fading lights of Gordon Brown’s Labour Government, 
and as will be seen in next chapter, its key recommendations were implemented during the 
Conservative-Lib Dem Coalition of David Cameron and Nick Clegg. The transition in UK space 
policy it contributed to is examined below.  

5.4  UK Space Policy, 2010 – 2022. 

This section will seek to explain the reasons for the change in policy after 2010. The change 
was sparked by the 2010 Space Innovation and Growth Strategy (IGS), which first set the 
target of growing the UK space economy from 6% to 10% by 2030.  This was the first of several 
influential studies published by the SGP.794 As discussed in section 3.6, the Plan for Growth 
justified the abandonment of parsimony as a distinguishing characteristic of UK space 
policy.795   

 
790 BNSC 2009 (n 788) 15. 
791 BNSC 2009 (n 788) 15. 
792 BNSC 2009 (n 788) 81. 
793 ‘Apart from wanting more money, up to £30 million per annum from 1990, there was a suggestion 
that the BNSC should be a free-standing cost centre within Whitehall but outside the DTI. This would 
have set it up, like the UK Atomic Energy Authority (UKAEA), to become one of Government’s big 
spenders. Fortunately, MT nipped the idea in the bud: ‘They are attempting to build a pulpit for industrial 
lobbyists!’’. Guise (n 93) 305-306.  
794 The Space Growth Partnership (SGP) Board comprised senior representatives of organisations 
believed to be critical to delivering UK Space initiatives and programmes. It was overseen and directed 
by the Space Sector Council, which was co-chaired by the Government Minister responsible for Space 
and the President of UKSpace, the trade association for the Space sector.  ‘The National Space 
Partnership (NSP) was created in 2021, as a progression from the Space Growth Partnership (SGP) 
and former Innovation Growth Strategy (IGS) which was initially created in 2010 between government, 
academia and industry, to set a plan for a UK space strategy for growth. In response to a changing UK 
space sector landscape, the NSP will provide a sector response to the first cross-government National 
Space Strategy. National Space Partnership, ‘Space Together. A partnership to grow the UK space 
sector’ <https://www.spacepartnership.org.uk> accessed 16 March 2022. 
795 Whether the UK has returned to the position pre-2010, with space policy being stripped from the 
UKSA and again transferred to the civil service bureaucracy, represented by the CAA, will be considered 
in chapter 6. 
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This change represented an abrupt break with the previous policy position and the 
bureaucratic organisational structure of the UK’s engagement in space. This second phase is 
characterized by the embracement of a more assertive space policy, led by politicians and the 
UK space industry. As a result, the three policy pillars of the policy of parsimony crumbled. As 
described in chapter 6, with the abolition of the BNSC, the UKSA was established as a stand-
alone, centralised focus for the development of UK space policy.  The UK then participated in 
human space flight missions, and an effort was made to develop spaceports as part of a 
strategy of developing launch technology in order to build a broader space economy. This 
change in policy was reflected in the rhetoric which shifted from ‘urging’ to ‘committing’ to 
regulatory competition. This commitment was subsequently expressed through the passing of 
SIA 2018 and the SIR 2021 which have established the legal framework to develop a UK 
launch capability.  

5.4.1  Space Innovation and Growth Strategy (IGS), 2010. 

The 2010 IGS set the goal of raising the UK’s share of the expected £400 bn global space-
enabled market, to 10% by 2030 from 6%.796 The anticipated growth potential of the space 
market was presented to argue for greater government involvement, specifically for financial 
support.797  To compete in the international space market the report called for ‘strong 
government support in regulation, national interest promotion, international co-operation and 
R&D’.798 It warned that without that support the UK space industry ‘will wither under the 
onslaught of the developing Space nations.’799 The 2010 IGS places considerable emphasis 
on the importance of both government intervention and the City of London for finance. The 
legal and regulatory barriers that needed to be overcome to achieve the vision were 
highlighted.800 Government was prevailed on to ‘ensure that we have the right regulatory 
environment in the UK that does not inadvertently constrain growth or the adoption of new 
technologies or services in commercial or institutional markets.’801  

16 Recommendations with Action Points, and a suggested timeline, to achieve them was set 
out. One of the key recommendations was to double the UK contribution to ESA, and to 
manage it to maximise industrial returns.802  This recommendation reflected the self-interests 
of industrial partners of the SGP who directly benefitted due to the convention of juste retour. 
The report recommended that the UKSA ‘when established, should be resourced and 
empowered to maximise the growth opportunities for the UK Space sector. It should lead on 
all UK space-related activities including national and international negotiations and delivery of 
the National Space Policy. It should have a remit including civil, defence and security space 
domains.’803   When the UKSA was formed, its remit was limited to civil space policy.  

The IGS called for a review of ‘the future need for low cost launching of small satellite systems 
and related services, with an emphasis on the defence and economic benefits of adapting 
launch systems from emerging Space tourism vehicles and reusable Spaceplanes.’804  OSA’s 
insurance and indemnity requirements were criticised as likely to deter ‘Space tourism 
operators from developing UK launch locations.’805 It noted that this was ‘a potentially important 

 
796 Space IGS (n 4) 7,14. 
797 Space IGS (n 4) 31; Space IGS Main Report 2010 (n 4) 49.  
798 Space IGS Main Report 2010 (n 4) 17. 
799 Space IGS (n 4) 17, 39.  
800 Space IGS (n 4) 41-42; Space IGS Main Report 2010 (n 4) 60, 65. 
801 Space IGS (n 4) 41, 47.  
802 Space IGS Main Report 2010 (n 4) 13. 
803 Space IGS (n 4) 27.  
804 Space IGS (n 4) 39.  
805 Space IGS (n 4) 44,58, 64.  



103 
 

consideration as the technology used for Space tourism could provide the basis for launching 
small satellites into low-Earth orbit, a potentially lucrative niche market where launch capacity 
could become scarce.’806 The 2010 IGS criticised the user-led approach to space because it 
resulted in ‘technology push or prestige projects, including launchers and manned spaceflight 
falling by the wayside.’807  The report stated that the commercial interests of industry may not 
be aligned with those of government, which affected research and development (R&D) 
priorities, export licences, and the regulatory regime.808  It suggested that for the UK defence 
community, space ‘has been relegated in recent years to a matter of primary dependence on 
the US’.809  

The 10% target set out in the 2010 IGS has dominated discourse on UK space policy until it 
was noted in the 2022 Select Committee report examined in section 5.9, that it had been 
dropped. The report prepared the way for the replacement of the BNSC by the UKSA, and 
created the momentum for the policy of establishing spaceports in the UK. Some of its 
recommendations fell on stoney ground, notably the recommendation that its remit should 
cover not only civil space affairs, but also military and national security. The MoD was effective 
in protecting its own territory.  
 
5.4.2  IGS Space Growth Action Plan 2014-2030, 2013. 

The 2013 IGS Space Growth Action Plan (SGAP), highlighted the achievements made since 
the 2010 report.810 It confirmed a commitment to the goal of achieving a 10% share of the 
estimated £400 bn global space-enabled market by 2030, and added an interim target ‘of 
growing the UK Space industry to £19 bn turnover by 2020.’811  The desire to make ‘the UK 
the best place to grow existing and new space businesses and attract inward investment by 
providing a regulatory environment that promotes enterprise and investment in the UK’ was 
asserted.812  

What the UK had done to promote high technology businesses is then described.813 It noted 
that the government had confirmed that it would cap the unlimited third-party liability for UK 
satellite operators under OSA, and that it would work with other international regulatory 
authorities to define regulations for novel space vehicles that offer low-cost access to space.  
Dealing specifically with concerns raised in the 2010 IGS, it affirmed the government’s 
commitment to work with Ofcom to ensure that the UK space industry had ‘full and fair access 
to the limited supply of satellite orbit slots.’814 It noted that although the ‘UK provides a strong 
and internationally highly regarded framework of regulatory principles’815  that regulation is a 
‘globally competitive area’ and that other countries ‘are doing more to reduce the regulatory 
burden on their industry and to encourage economic growth in the space sector.’816 It urged 
the UK to enter into that process of regulatory competition.  

 
806 Space IGS (n 4) 44. 
807 Space IGS Main Report 2010 (n 4) 12. 
808 Space IGS Main Report 2010 (n 4) 13. 
809 Space IGS Main Report 2010 (n 4). 
810 Space IGS, ‘Space Innovation and Growth Strategy 2014-2030 - Space Growth Action Plan’, (Space 
IGS, 8 April 2014) 3 <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/ 
attachment_data/file/298362/igs -action-plan.pdf> accessed 15 September 2021. 
811 Space IGS 2014-2030 (n 810) 3. 
812 Space IGS 2014-2030 (n 810)12. 
813  This included establishing a competitive corporation tax rate, the patent box regime, and the 
Enterprise Investment Scheme. Space IGS 2014-2030 (n 810) 12. 
814 Space IGS 2014-2030 (n 810) 12. 
815 Space IGS 2014-2030 (n 810) 12. 
816 Space IGS 2014-2030 (n 810) 12. 
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The 2013 IGS SGAP urged that government make more funding available,817 and for Ofcom 
to ensure an adequate allocation of satellite spectrum and orbital slots that matched ‘other 
nations who are seen to be more supportive of their industrial goals’.818 It urged that Ofcom 
‘prioritise the interests of UK satellite operator companies creating wealth, employment and 
taxes in the UK’ in relation to the allocation of ITU spectrum and filings,819 and in 
Recommendation 2.4, it called on the UKSA to impose upon OSA licence applicants the 
obligation to reach agreed ‘targets in terms of investment, jobs and use of UK services. They 
must also conduct the operations to be licensed substantially from the UK and with their 
primary tax base from these operations in the UK.’820 As noted in the next section, the UK 
government rejected this protectionist policy recommendation.  

It recommended that the UKSA put in place a simpler licensing process for start-ups and 
SME’s, and reduces fees wherever possible.821 It called for changes to the OSA to achieve a 
competitive regulatory environment for commercial space flight, and noted that the US 
regulatory environment ‘is more favourable for operators’822  The report observed that the 
diminishing availability of low-cost Eastern Europe launch vehicles ‘may harm growth 
prospects for low cost satellite manufacturers’, and it identifies a lack of  access to space as a 
barrier to growth.823 It called for a spaceport to be established by 2018, and for the necessary 
regulatory reforms to permit commercial spaceflight to be undertaken.824  

5.4.3  UKSA, Government Response to the Space Action Plan, 2014. 

The UK government responded to the IGS SGAP in April 2014, and noted that since 2010, 
space had become one of the government’s ‘Eight Great Technologies’, that the Space 
Leadership Council had been formed, and that the UKSA had ‘been established with a clear 
mission to lead the UK civil space sector.’825 In addition, a Civil Space Strategy and a National 
Space Security Policy had been defined. It confirmed that the government ‘will continue to 
strengthen the UK presence in key European organisations’ including ESA.826 All five of the 
IGS SGAP’s high level recommendations, including the 2020 and 2030 growth targets, were 
welcomed.827 The Response confirmed that the government’s desire was to ‘deliver a 
regulatory environment that promotes enterprise and investment in the UK.’828 The 2011 
announcement of the introduction of a cap on the unlimited liability of UK satellite operators in 
order ‘to level the playing field for UK companies when competing for international business’829 
was restated.  

It confirmed that the UKSA would review the regulation of small satellites to ensure, taking in 
to account the risks they represented, that there was fair treatment.830 The intention was for 

 
817 Space IGS 2014-2030 (n 810) 18. 
818 Space IGS 2014-2030 (n 810) 12. 
819 Space IGS 2014-2030 (n 810) 13. 
820 Space IGS 2014-2030 (n 810) 14. 
821 Space IGS 2014-2030 (n 810) 14. 
822 Space IGS 2014-2030 (n 810) 14. 
823 Space IGS 2014-2030 (n 810) 14. 
824 Space IGS 2014-2030 (n 810) 14. 
825 UKSA, Government Response to the UK Space Innovation and Growth Strategy 2014 – 2030 Space 
Growth Action Plan (April 2014) 2 <https://assets.publishing. service.gov.uk/government/ 
uploads/system/uploads/attachment_data/file/307656/Government_response__ space_growth_ action 
_plan.pdf> accessed 15 September 2021. 
826 UKSA SGAP 2014 (n 825) 2. 
827 UKSA SGAP 2014 (n 826) 4. 
828 UKSA SGAP 2014 (n 826) 12. 
829 UKSA SGAP 2014 (n 826) 5. 
830 UKSA SGAP 2014 (n 826) 5. 
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the UKSA to exercise the discretion available to the Secretary of State to ensure that UK space 
companies were internationally competitive.831 It affirmed that UK space satellites would be 
exempted from the 6% insurance premium tax.832 Clearer licensing processes were promised, 
and the creation of a Regulatory and Spectrum Group to establish cross-industry positions on 
spectrum and licensing issues was suggested.833 It noted that a National Space Flight 
Coordination Group, chaired by the UKSA had been set up to oversee the identification, 
approval and building of a UK spaceport.834  The Response confirmed that the government 
rejected Recommendation 2.4. because of concerns as to the legality of the protectionist 
measures it advocated under EU law.835  

5.4.4  Space IGS Update Report, 2015. 

The July 2015 Space IGS Update Report summarised the IGS achievements since 2010 and 
outlined future plans.836 It commented that actions resulting from the IGS had improved UK 
competitiveness, with a number of reforms to licensing, insurance tax and regulation having 
been implemented.837  To improve the resilience of space-based services, the 2014 National 
Space Security Policy (NSSP), was in the process of being implemented.838 Efforts had been 
made to improve the access to finance for space start-ups,839 and work had been undertaken 
to develop a regulatory regime that would permit the creation of a commercial spaceport, and 
to develop low-cost access to space.840 Fifteen high value markets had been identified for the 
growth of the space business in the UK.841  Reform of the OSA’s insurance requirements had 
resulted in the capping of space operators’ liability for the majority of missions.842 The waiver 
of the 6% insurance premium tax had been implemented.843  In order for the UK to increase 
its opportunities in the European space sector, the European Engagement Plan had been 
formulated.844 In 2014 the UK increased its contributions to ESA, and so strengthened its role 
in three major international space programmes as well as other long-term projects.845  A 
Strategic Export Group had been set up coordinate exports and to address the challenges 
faced.846 A £32 m International Partnership Programme (IPP) had been established to try and 
increase export opportunities.847   

The update report then clarified the IGS SGAP recommendations by presenting them as more 
succinct ‘Themes’:  I – Develop priority space enabled markets;  II – Ensure the UK regulatory 
environment supports business growth; III – Increase the UK’s returns from Europe; IV – Grow 
exports by enhancing UK competitiveness; V – Stimulate a vibrant space landscape across 
the UK to grow space business.848 

 
831 UKSA SGAP 2014 (n 826) 5. 
832 UKSA SGAP 2014 (n 826) 6. 
833 UKSA SGAP 2014 (n 826) 6. 
834 UKSA SGAP 2014 (n 826) 8. 
835 As set out in section 5.4.2. UKSA SGAP 2014 (n 826) 7. 
836 Space IGS 2015 Update (n 4) 4. 
837 Space IGS 2015 Update (n 4) 4. 
838 Space IGS 2015 Update (n 4) 5. 
839 Space IGS 2015 Update (n 4) 6. 
840 Space IGS 2015 Update (n 4) 6. 
841 Space IGS 2015 Update (n 4) 7. 
842 Space IGS 2015 Update (n 4) 8. 
843 Space IGS 2015 Update (n 4) 8-9. 
844 Space IGS 2015 Update (n 4) 9. 
845 Space IGS 2015 Update (n 4) 9. 
846 Space IGS 2015 Update (n 4) 10. 
847 Space IGS 2015 Update (n 4) 10. 
848 Space IGS 2015 Update (n 4) 12-17. 
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The 2015 Space IGS Update Report confirms the success of the lobbying influence of the UK 
space industry in shaping government space policy. This included the move to establish a UK 
spaceport, reform of the OSA’s insurance requirements, and increased contributions to ESA. 
Regulatory reform had also been implemented as urged in previous IGS reports.  

5.4.5  SGP, Prosperity from Space, 2018. 

The SGP’s ‘Prosperity from Space, a global partnership strategy for the UK’ report published 
in March 2018, sets out a space industry-led strategy to work with government to build the UK 
space businesses, to attract inward investment, and to deliver breakthrough research, so as 
to create high productivity jobs across the UK.849  It recognised the importance of developing 
appropriate domestic and international regulation able to address issues ‘raised by new 
technology and the increasingly competitive international landscape.’850 The launch priority 
aimed to develop a domestic supply chain to support the UK’s investment in a new spaceport 
by attracting this business to the UK.851   

The report provides a good overview of international competition in space activities, and of the 
regulatory landscape.852 It notes that new commercial opportunities required the modernisation 
of regulations, the introduction of new regulations, as well as the development of new 
international regulations.853 The development of transparent and proportionate regulation was 
required by companies and investors, and that regulatory competition was a feature of the 
emerging international space market.854 Against this background of international regulatory 
competition, it stresses that the UK must ensure that its regulatory environment enables 
innovation, development, and growth; encourages investment; is internationally competitive 
and promotes the responsible use of the space environment.855   

The report also identified a number of burdens that made the UK space industry uncompetitive, 
included insurance,856 liability,857 the licencing process858 and fees.859 It emphasised the 
importance of efficient filing with the ITU of orbit parameters to secure the essential spectrum, 
and it urged that actions be taken to protect and secure the space assets using these valuable 
resources through effective compliance and enforcement measures. These actions included 
putting in place a regulatory framework for new technologies such as mega constellations and 
in-orbit servicing, and by developing for space debris management, effective space 
surveillance and tracking (SST) measures to ensure environmental sustainability.860  

 
849 SGP 2018 (n 4) 3. 
850 SGP 2018 (n 4) 8. 
851 SGP 2018 (n 4) 9, 25. 
852 ‘Companies look across the world for the most enabling and supportive regulatory environment, and 
transparent and credible licensing regimes. Regulatory considerations are second only to tax 
considerations and opportunities to secure state and private funding in driving companies' decisions 
about where to establish and grow their businesses.’  SGP 2018 (n 4) 33. 
853 SGP 2018 (n 4) 33. 
854 ‘Development of enabling and progressive (transparent, objective and proportionate) regulation gives 
clarity to companies and investors. The UK is not alone in seeking to grow its space sector and 
regulation is a key area where states are competing to encourage space-related foreign inward 
investment or encourage the growth of their national space industry.’ SGP 2018 (n 4) 33. 
855 SGP 2018 (n 4) 33. 
856 SGP 2018 (n 4) 33. 
857 SGP 2018 (n 4) 33. 
858 SGP 2018 (n 4) 33-34. 
859 SGP 2018 (n 4) 34. 
860 SGP 2018 (n 4) 34. 
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The report recommended focusing the efforts of the UK on four national priority sectors: 
information services;861 connectivity services;862 in-space robotics;863 and low-cost access to 
space.864 It recommended that a domestic space programme be run alongside the UK’s ESA 
contributions.865  The report is unusually blunt in acknowledging the frailties of the UK’s existing 
space strategy.866 The basic proposition underlying this industry-led strategy was the argument 
for a significant increase in state funding. 

5.4.6  Recurrent Space Industry Lobbying Themes. 

The recurrent themes related to industry lobbying on UK space policy since 2010, set out in 
the IGS and SGP reports, are summarised below:   

Finance.   

 The interventions requested included lower tax, more subsidies, and greater investment 
into ESA so the sector could benefit from juste retour.  

 The subsidies sought ranged from increased public procurement, anchor tenant 
agreements, support for R&D, export promotion, capital guarantees, and repayable 
investment funding (ie. debt) schemes.  

 A persistent complaint was the insurance and liability scheme under OSA.  
 Costs and fees should be reduced.  
 Access to private capital should be promoted.  

Administration. 

 Ofcom to be more responsive, and to increase the spectrum and slots available.  
 Concern as to the difficulties with ITAR regulations and US export controls. 
 Criticism of HM Revenue and Customs (HMRC) approach to the treatment of MOU’s.  
 A better staffed civil service, able to respond quickly, with greater efficiency on regulatory 

issues affecting licencing and imports.   

In essence these issues are also finance concerns, as the time taken in dealing with the 
bureaucracy of the civil service cost money. Start-up’s, generally have little money, and even 
less time. 

Technical.  

 The technical regulatory interventions called for focused on the slowness of the 
government in keeping pace with technological change. If government was tardy in putting 
the necessary enabling regulations in place, then that would retard any effort in developing 
commercial markets. 

 Concern as to the failure by government to develop the essential infrastructure required to 
develop a UK space industry, such as a national space situational awareness capability 

 
861 SGP 2018 (n 4) 7. 
862 SGP 2018 (n 4) 7. 
863 SGP 2018 (n 4) 7. 
864 SGP 2018 (n 4) 7. 
865 SGP 2018 (n 4) 8. 
866  ‘Recognise that heightened competition will also expose the fundamental weaknesses of our current 
approach, ie. the absence of a robust, joined-up domestic National Space Programme to sit alongside 
and to amplify the benefits from, our participation in European space institutions. Without this the sector 
has had to adopt an ‘ad-hoc’ or reactive rather than a strategic approach to future investments.’ SGP 
2018 (n 4) 8. 
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(SSA), and a space weather forecast capability, both essential for the safe operation in 
space of very expensive equipment. 

5.5  Civil Space Policy. 

BNSC’s Civil Space Strategy, 2008-2012, identified five broad themes, which included 
developing tomorrow’s economy; managing our changing planet, exploring the universe, 
strengthening innovation from space, and skills development and outreach for a high 
technology future.867  In contrast, the Civil Space Strategy 2012 – 2016 produced by the UKSA 
had a more clearly defined economic emphasis than the BNSC’s 2008-2012 report. It 
emphasised regulatory competition as the strategy that would be used to achieve the 
economic objectives. The role of the UKSA  was declared to be to lead, co-ordinate and invest 
in the UK’s civil space programme to achieve the central goal of growth by realising the 
economic potential of space.868 The Strategy focused on six strategic themes of growth 
through new opportunities,869 from export,870 innovation,871 science,872 education873 and 
smarter government.874 The shift in emphasis from the 2008-2012 science-orientated strategy 
was stated to be a response to increased international competition875 from overseas 
government subsidized space industries.  The Strategy stated that these ‘dynamics require 
the UK to continue to develop strategies and policies appropriate to its own circumstances if it 
is to work effectively in the changing international landscape.’876   

The 2012 – 2016 Strategy emphasised the development of a ‘dynamic, new environment in 
which the UK space sector can flourish’877 wherein it aimed to deliver long term economic, 
scientific, and national security benefits to the UK. It declared that the UK’s space strategy 
was  based on cooperation because participation in partnerships enabled the UK to engage in 
‘a wider range of space activities than possible if it acted alone.’878 ESA would be the main 
delivery mechanism for the UKSA space strategy, but it would also support bilateral space 
missions, work with other public sector users, collaborate with other space agencies, and 
actively participate in the UN and international agencies to promote the peaceful and 
sustainable exploitation of outer space.879  

Regulatory competition was emphasised because regulation ‘can be used as a tool to establish 
a competitive edge in the international arena.’880 Proposed regulatory reform included a 
commitment to review space plane operations and certification; a consultation on reforming 
the OSA; and work to ensure that adequate radio frequencies and orbit slots were available.881  

 
867 BNSC 2008 (n 772) 9. 
868 UKSA Civil 2012 (n 493) 20. 
869 UKSA Civil 2012 (n 493) 8. 
870 UKSA Civil 2012 (n 493) 10. 
871 UKSA Civil 2012 (n 493) 12. 
872 UKSA Civil 2012 (n 493) 14. 
873 UKSA Civil 2012 (n 493) 16. 
874 UKSA Civil 2012 (n 493) 6-19. 
875 ‘Our industry has been challenged to find new market opportunities and customer segments at home 
in the UK, within the European Union and around the world. With new opportunities from the increasing 
number of active space-faring nations, also comes new competition from the space industries that are 
developing in those same countries - many are receiving active support from their Governments.’  UKSA 
Civil 2012 (n 493) 4. 
876 UKSA Civil 2012 (n 493) 4. 
877 UKSA Civil 2012 (n 493) 5, 20. 
878 UKSA Civil 2012 (n 493) 5. 
879 UKSA Civil 2012 (n 493) 6. 
880 UKSA Civil 2012 (n 493) 18. 
881 UKSA Civil 2012 (n 493) 18. 
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The UKSA’s space investment strategy was to target areas that had the greatest potential to 
deliver ‘economic benefits, scientific excellence and national security’, with the UKSA 
providing a co-ordinating role.882 The 2012 – 2016 Strategy stated that the UKSA would 
promote the UK space industry abroad and ‘act as champion in government to provide a 
regulatory environment that promotes the space sector.’883 Finally, it would seek to provide 
inspiration to encourage the next generation to pursue careers in space.884 

5.6  Space Security and Defence Policy.  

The NSSP 2014 recognised that a growing national dependence on satellite services required 
a co-ordinated approach to ensure resilience for both the UK’s economic and national security 
interests.885  The specific risks identified to satellites included counterspace technologies, 
cyberattacks, spoofing and jamming, ASAT, space weather and space debris.886  It noted that 
different interpretations of space law also exposed civil users to risks and uncertainties that 
may inhibit commercial development of space.887  

The NSSP outlined four policy objectives:888 i) increased resilience to the risk of disruption,889 
ii) enhanced national security interests through space,890 iii) promotion of a safe and secure 
space environment,891 and iv) exploitation of opportunities in support of national space security 
interests.892 The strategy focused on analysing the risks, and then building resilience through 
proportionate investment in redundancy, working in partnership with allies in NATO and the 
EU, as well as through the UN to maintain a peaceful and safe space environment. The NSSP 
sought to promote the commercial interests of the British space industry, and to ensure that 
export control measures, such as the US’s ITAR were not obstacles to growth.  

The Defence Space Strategy: Operationalising the Space Domain, (DSS) published in 2022 
by the MoD, noted that the space domain had become more ‘competitive, congested and 
contested’.893 It welcomed NATO’s recognition that attacks from, or within space, could result 
in the invocation of Article 5 of collective defence of the North Atlantic Treaty.894  It observed 
that both space and cyber have ‘now been recognised as operational domains in their own 
right’895 as adversaries ‘understand this reliance and are increasingly able to exploit 
vulnerabilities, threatening our strategic stability and security.’896 It stated that the UK sought 
to build an international consensus for measures that would help avoid a space arm’s race, 
and would collaborate with its allies to develop its defence capabilities in space. The 

 
882 UKSA Civil 2012 (n 493) 20. 
883 UKSA Civil 2012 (n 493) 20. 
884 UKSA Civil 2012 (n 493) 20. 
885 HM Government, National Space Security Policy, (URN: UKSA/13/1292, April 2014). 2, 8-9 
<https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/30
7648/National_Space_Security_Policy.pdf> accessed 15 September 2021. 
886 NSSP 2014 (n 885) 3, 8-11. 
887 NSSP 2014 (n 885) 8-9. 
888 NSSP 2014 (n 885) 3. 
889 NSSP 2014 (n 885) 4, 13-14. 
890 NSSP 2014 (n 885) 4-5, 14-16 
891 NSSP 2014 (n 885) 5, 16-18. 
892 NSSP 2014 (n 885) 6, 18-19. 
893 Ministry of Defence, Defence Space Strategy: Operationalising the Space Domain, (ISBN 978-1-
5286-2899-0, E02674951, February 2022) 9 <https://assets. publishing.service.gov.uk/government/ 
uploads/system/uploads/attachment_data/file/1051456/20220120-UK_Defence_Space_Strategy_Feb 
_22.pdf> accessed 17 March 2022.    
894 DSS 2022 (n 893) 19. 
895 DSS 2022 (n 893) 4. 
896 DSS 2022 (n 893) 4. 
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development of capabilities would be guided by the ‘own-collaborate-access' framework as 
set out in the IR.897  The approach to space operations would be led by the newly established 
UK Space Command.898 To build a balanced Defence Space Portfolio further investment 
would be made to develop new capabilities.899 The Skynet 6 programme would ‘further 
enhance the UK’s secure Satellite Communications capability and ensure the continued 
capacity to move large volumes of data to support Defence tasks and government activities.’900 
Investment would also be made in a SDA programme and in Command and Control, which 
would include working with the UKSA to establish a combined military and civilian National 
Space Operations Centre.901 ‘Dual use’ would be placed at the centre of the MoD’s capability 
management processes to enable the sharing of space capabilities with other government 
departments, and potentially also with commercial users.902 

5.7  National Space Policy and Strategy.  

The UK published its first overarching National Space Policy (NSP) in December 2015. The 
NSP’s  aspiration was to ‘create the conditions in which businesses and others have the 
confidence to invest in an infrastructure that would support their future success.’ 903 The NSP 
had four interrelated policy headings, under which the government recognised the strategic 
importance of space;904 committed to preserving the security of the space operating 
environment,905 supported a competitive commercial space sector, underpinned by academic 
research, and906 committed to international collaboration to create the international legal 
frameworks for the responsible use of space.907   The NSP set out the competitive strategy, 
based on low tax,908 promoting access to capital, and a supportive regulatory regime.909 It 
recognised that a launch capability is ‘fundamental to any country’s long-term capacity to 
participate in space-based activities’ and so the intention was to establish a spaceport to 
support ‘commercial spaceflight and small satellite launch activities’ starting with ‘sub-orbital 
space tourism and micro gravity science services’.910 

The UK published its first NSS in 2021, and it identified five goals and the activities that would 
be needed to achieve them, as summarised in Figure 1.911   

 

 

 

 

 
897 DSS 2022 (n 893) 4, 13.  
898 DSS 2022 (n 893) 7. 
899 DSS 2022 (n 893) 7.  
900 DSS 2022 (n 893) 7. 
901 DSS 2022 (n 893) 7. 
902 DSS 2022 (n 893) 7. 
903 HM Government, National Space Policy (December 2015), 4 <https://assets. publishing. service.gov. 
uk/government/uploads/system/uploads/attachment_data/file/484865/NSP_-_Final.pdf4> accessed 15 
September 2021. 
904 NSP 2015 (n 903) 8-10. 
905 NSP 2015 (n 903) 11-12. 
906 NSP 2015 (n 903) 12-13. 
907 NSP 2015 (n 903) 14-15. 
908 NSP 2015 (n 903) 12. 
909 NSP 2015 (n 903) 13-14. 
910 NSP 2015 (n 903) 14. 
911 NSS (n 5) 9.  
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Figure 1. The UK National Space Strategy 

 
Source: National Space Strategy, page 9.912 

 

The NSS sought to bring together the UK’s civil and defence activities into one integrated 
approach. The UKSA and the UK Space Command were instructed to work together.913 The 
NSS aimed to achieve its goals by acting across four pillars, from which a Ten Point Plan’ 
defined the initial areas of focus where resources would be targeted to lay the groundwork for 
a thriving space future.914 

The rhetoric of the NSS was flamboyant, nevertheless it set out a strategic industrial plan that 
included established principles, such as international co-operation. What was new was the 
policy commitment to encourage growth in the UK space sector through extensive government 
intervention.   The competitive strategy included the creation of a supportive legal framework915 
with the objective of providing a comprehensive end-to-end offer for space businesses to start 
and grow.916  It sought to ‘pick winners’ by defining the role of government as helping to ‘identify 
the opportunities the UK is best positioned to pursue, and then to empower the sector to thrive’ 
by removing barriers and increasing support in high growth areas in order to lay the 
‘foundations for leadership in emerging sectors.’917   The NSS reflected the objective of the 
government of Boris Johnson to ‘level up‘ in order to ‘ensure that the space economy works 
for all parts of the UK.’918 A commitment was given that the government ‘will engage with the 
Devolved Administrations to fully understand the needs of their local space economies and 
enable space clusters of excellence to grow and thrive.’ 919  
 

 
912 This Figure is included in the version of the report created on the 27/09/2021. It is not included in the 
report created on the 05/11/2021. NSS 2021 (n  5) 9.      
913 NSS 2021 (n 5) 7. 
914 NSS 2021 (n 5) 35. 
915 ‘Our modern legal framework is fit for the new commercial space age. Our new licence processes 
are low cost and efficient to ensure the UK is a world-leading destination for spaceflight operators. All 
operator licences issued under the Space industry Act 2018 will contain a limit of liability, therefore no 
operator will face unlimited liability for activity carried out in compliance with the Act. Our launch 
insurance requirements are tailored to specific activities and set on a case-by-case basis to be 
proportionate and reflect the diversity of space operations today and in the future. We will also launch 
a review of options to consider a lower limit of operator liability for in-orbit operations and alternative 
insurance models to support the needs of small satellite operators.’  NSS 2021 (n 5) 27. 
916 NSS 2021 (n 5) 7. 
917 NSS 2021 (n 5) 15. 
918 NSS 2021 (n 5) 47. 
919 NSS 2021 (n 5) 39. 
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5.8  Devolved Space Policy.  

Though space law is a reserved matter, space policy is a political matter. It reflects in part the 
regional ‘levelling-up’ agenda, and so the politics of space to attract investment into the 
devolved regions, and to justify bids for government subsidies. Understanding the inter-play 
between policy and politics addresses the research question of whether the UK legal and 
regulatory structure for space are appropriate for achieving the government’s objective of 
growing the UK space economy by attracting substantial international inward investment.  
Policy and politics influence the ability to attract investment in to the UK as a whole as each of 
the regions seeks to market their own capabilities and strengths. 

The devolved UK regions have published their space strategies, which complement that 
developed by the UKSA which is focused on England. The Northern Ireland Space Strategy, 
published in 2016, seeks to showcase the provinces engineering heritage, and it sets out its 
strategic objective as being the establishment of a Northern Ireland (NI) space group tasked 
with the identification of capabilities and competencies which can then be mapped to future 
strategic space requirements. The strategy champions the NI space community and sets the 
objective of developing a NI Downstream Space Centre/Growth Hub.920  

Wales published its first Space Strategy in 2015, and the Welsh Government’s Spaceport 
Snowdonia Wales brochure followed in early 2017.921 Space Wales published in 2021, Wales 
A Sustainable Space Nation which highlights the Welsh Space Directory and Capability 
Matrix.922 The report set a target of a 5% share of the UK space sector for Wales.923 The 
strategy highlights the potential of Spaceport Snowdonia, based at Llanbedr Airfield, which 
aimed to achieve certification as a potential horizontal spaceport. Snowdonia also has a niche 
capability for test and evaluation, and for balloon sub-orbital flights including horizontal orbital 
launches.924 Port Talbot Space Centre was proposed as a centre for research and 
manufacturing which could support a sea-based launch system for space vehicles.925  Wales 
has several established clusters which have capabilities relevant to both the upstream and 
downstream elements of the space sector.926  The proposed “Attraction Strategy” seeks to 
attract “Magnet businesses” to promote inward investment to create employment 
opportunities. It outlines a funding strategy involving a joint venture between the UK 
government and the Welsh government.927 

LE published Development of the Scottish Space Industry, a report commissioned by Scottish 
Enterprise in January 2016. It noted that the Scottish space industry covers activities across 
the entire space value chain,928  although the Scottish space sector has an upstream focus on 
space manufacturing and space operation.929 LE suggested that for Scotland to become a 
market-leading space cluster, it needed to have a strategic focus on one capability, market, or 

 
920 Invest Northern Ireland, ‘Northern Ireland Space Strategy’ (Invest Northern Ireland, 2016) 4-9 
<https://www. investni.com/sites/default/files/documents/static/ library/ invest-ni/documents/northern-
ireland-space-strategy.pdf> accessed 17 March 2022.   
921 Space Wales, ‘Wales A Sustainable Space Nation’ (Space Wales, 2021) 2 
<https://spacewales.co.uk/strategy-docs/> accessed 17 March 2022.   
922 Wales (n 921)  Brochure, Directory  & Capability Matrix. 
923 Wales (n 921) 3. 
924 Wales (n 921) 4. 
925 Wales (n 921) 4. 
926 Wales (n 921) 4. 
927 Wales (n 921) 17. 
928 London Economics, ‘Development of the Scottish Space Industry Executive Summary Public’ 
(London Economics, January 2016) 1 <https://londoneconomics.co.uk/wp-content/uploads/2017/01/ 
Development-of-the-Scottish-Space-Industry-ExecSumm. pdf> accessed 17 March 2022.  
929 LE 2016 (n 928) 3. 
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infrastructure.930 The report highlighted the commitment to building a spaceport as important 
for Scottish companies because it would facilitate easier access to space by reducing logistical 
challenges and so enable an improved commercial offering due to greater certainty on launch 
dates and lower costs.931 LE suggested that Scotland’s achievable share of the UK space 
economy by 2030 was 9%, but if a spaceport were established in Scotland, its space economy 
could be 10% of the UK total.932 

The Scottish Space Leadership Council was established in 2017, and Space Scotland 
published A Strategy for Space in Scotland in October 2021.933  This study extolled Scotland’s 
space industry,934 and set the target of a £4 bn share of the global space market and 20,000 
jobs in the sector by 2030.935 To achieve this target the strategy was to ‘facilitate, support and 
develop the Scottish launch sector’936 for both vertical and horizontal launch services. Though 
the Scottish launch sector would be focused on the needs of the small satellite sector, it would 
also be supported to explore global market opportunities.937  Due to the presence of launch, 
satellite production and satellite-based data products and services, it believed that the country 
was well placed to ‘provide a complete value chain in this New Space sector.’938   

5.9  House of Commons, UK space strategy and UK satellite infrastructure, 2022–23. 

A review of the current status of the UK’s space strategy is found in the report of the House of 
Commons Science and Technology Committee published on the 4 November 2022.939 The 
inquiry had been launched on the 23 April, before the publication of the NSS,940 and before 
the CAA replaced the UKSA as the Space Regulator in July 2021 as referenced in section 6.4. 

The report uses the 2021 Size and Health study to provide a framework to review the breadth 
of the UK space sector and its prospects for its global position as a space nation.941 The inquiry 
focussed on the UK’s civil space capabilities.942 It sought to elucidate what support the UK 
space sector needed to grow, and what the government needed to do to ensure that the UK 
had resilient access to Position, Navigation and Timing (PNT),943  EO,944  and 

 
930 LE 2016 (n 928) 6-7. 
931 LE 2016 (n 928) 7-8. 
932 LE 2016 (n 928) 8-10. 
933 Space Scotland, ‘Space in Scotland. A Strategy for Space in Scotland’, (Space Scotland, October 
2021) 1 <http://scottishspace.org/wp-content/uploads/ 2021/10/a_strategy_for_space_in_scotland. 
pdf> accessed 17 March 2022.   
934 Space Scotland (n 933) 3. 
935 Space Scotland (n 933) 4. 
936 Space Scotland (n 933) 12. 
937 Space Scotland (n 933) 9. 
938 Space Scotland (n 933) 14. 
939 HC 100 (n 501) 5. 
940 HC 100 (n 501) 5. 
941 HC 100 (n 501) 5. 
942 HC 100 (n 501) 6. 
943 Concern was expressed as to rumoured plans to use OneWeb’s LEO satellite constellation to provide 
PNT services, despite many unresolved technical issues. The Report called for the establishment of a 
National Security Advisor to have overall responsibility for the UK’s access to secure PNT capabilities. 
It was noted that the development schedule for full PNT services from OneWeb was uncertain, as was  
whether such services could be provided for sovereign military and critical national infrastructure 
purposes. HC 100 (n 501) 17 - 23. 
944 Although the strengths of the UK’s EO sector were recognised, concerns were raised about the UK’s 
lack of sovereign satellite EO capability which limited the opportunities available. The importance of EO 
to the UK Government’s policy objective of ‘Net Zero’ was emphasised. HC 100 (n 501) 23 - 28. 
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communication945 capabilities.946  It noted that the UK had made an agreement-in-principle to 
participate in Copernicus for 2021 to 2027, but full engagement was uncertain due to on-going 
negotiations concerning the UK’s withdrawal from the EU.947 The Committee sought to ensure 
that the UK had secure access to critical capabilities.948  It observed that the National Space 
Council, that had been established in June 2020, had been removed in September 2022 from 
the updated list of Cabinet Committees.949 It also noted that the government had dropped its 
previous commitment to growing the UK space sector to 10% of the global space economy by 
2030.950   

The report considered what the aims and focus of the NSS should be.951 It recommended that 
funding via ESA should be maintained, but investment in national space programmes should 
be increased, and that both funding streams should focus on the objectives of the NSS.952 It 
considered how the Government could best support the UK space sector, which included 

 
945 The Governments investment in OneWeb was critically reviewed, including the role of Dominic 
Cummings in the transaction, and the proposed merger with Eutelsat. It concluded that the investment 
in OneWeb was unusual and ‘should be treated as exceptional and avoided in the future.’ It called for 
the proposed merger with Eutelsat to be scrutinised under the National Security and Investment Act and 
for the Government to provide assurance that OneWeb’s operations in the UK will not be affected by 
the merger, and for  the National Audit Office to carry out assessments of the investment in OneWeb. It 
wanted the Government to obtain assurances that OneWeb will manufacture its Gen2 constellation in 
the UK. HC 100 (n 501) 5, 10-17. 
946 HC 100 (n 501) 5. 
947 HC 100 (n 501) 25-26. 
948 With regard to the dual use of civil and military space capabilities the Committee urged that the civil 
and defence uses and potential uses of space be mapped so as ‘identify areas where existing and 
emerging capabilities could safely provide joint value’. It was noted that responsibility was ‘split between 
several Government Departments’ and it was suggested that the ‘approach to managing space-related 
activities and funding was disjointed and needed to be made simpler or more transparent’. HC 100 (n 
501) 8, 70-71.  
949 The Report called on  the Government to ‘provide an explanation for the disbanding of the National 
Space Council and set out what new governance structures will be put in place and how these will 
ensure the success of the National and Defence Space Strategies.’ As noted in (n 2), this concern was  
addressed in a DSIT press release issued on the 19 July 2023, ‘Space back atop the Cabinet agenda 
as reignited National Space Council re-launches UK space superpower ambitions’. HC 100 (n 501) 72. 
950 The Committee observed a lack of quantifiable aims. It commented that ‘dropping headline targets 
when producing strategies and plans indicates a lack of ambition.’  It urged that the Government publish 
its new set of metrics against which the progress of the UK space sector will be measured.   
   HC 100 (n 501) 68-69. 
951 When reviewing the National Space Strategy it was noted that ‘it was more of a vision document 
than a detailed plan’. It was criticised for not identifying specific areas where funding would be focused 
in future. There were also concerns as to whether the organisational structures would enable the 
effective coordination of space activities.  Concern was expressed as to the lack of measurable aims. 
The Report urged that the Government should publish its implementation plan, and it should publish 
annual progress reports to show how the strategic goals were being met. HC 100 (n 501) 5, 66. 
952 Reflecting on international considerations, the Report highlighted the importance of ESA, and 
comments favourably on the UK-Australia Space Bridge established in 2021, before considering how 
further international collaboration could be of benefit. Collaboration with JAXA was noted, as was the 
UK’s commitment to the NASA-led Artemis programme.  The UKSA International Partnership 
Programme (IPP) was reflected on, and it was recommended that the focus should be agreements ‘that 
support the UK’s aims for space and provide access to new trade opportunities, collaborative R&D 
projects, and access to new technologies’.    It was assumed that these would likely ‘prioritise the Five 
Eyes nations’ (US, UK Australia, Canada and New Zealand), as they had “similar technological 
capability, a common language and close business and legal processes’. HC 100 (n 501) 53-57. 
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through investor partnerships and innovation loans.953  It urged that the available funding 
should be clarified, as should the steps that the government will take to ‘enable the sector to 
leverage increased private investment’.954  It urged the government to act ‘as a customer, using 
contracts rather than grants to support the development of new services and to drive private 
investment or attract other customers.’955 ‘Space clusters’ were supported as was the 
Government’s ‘levelling-up’ strategy.956 The inquiry also considered how the skills shortage in 
the space sector could be addressed.957  

The report reviewed the development of UK launch,958 and provided an overview of Space 
Hub Sutherland, SaxaVord Spaceport, and Spaceport Cornwall,959 and their partnership with 
various launch providers.960 The benefits of establishing a launch capability to the UK were 
considered.961 When reflecting on spaceport funding models, it was noted that government 
support was considered essential for the success of a spaceport as these were infrastructure 
investments, and it was observed that further government investment may be required to 
secure the success of the UK launch industry.962 The development of new space technologies 
including SSA and SDA capabilities,  space debris removal, in-orbit manufacturing and space-
based solar power were reflected on.963  

The development of UK launch regulation was noted, and the call for regular reviews of the 
regulations was supported.  Concern was expressed as to the time taken to publish the 
regulations.964 The role of the CAA in issuing licences was reviewed. Concerns as to insurance 
and liability were noted, as were complaints as to the time the CAA was taking to process 
applications, and the adequacy of its resources.965 The Committee recommended that 
proposals for a variable liability approach be developed,966 and that the CAA be sufficiently 
resourced to provide adequate support for applicants. 967 

It was noted that the UK had assumed a leading role in international space regulation in regard 
to sustainability through working closely with COPOUS to develop “global norms and rules 
with other like-minded countries”.968 The Committee urged that the BEIS publish the regulatory 
roadmap it was seeking to develop, and that it include the steps it would try to take to ‘establish 
the “critical mass” required to form a consensus on the sustainable and safe use of space.’969 

 
953 HC 100 (n 501) 48-52. 
954 The call for multi-year funding settlements was supported. HC 100 (n 501) 48-49, 68. 
955 HC 100 (n 501) 49-50. 
956 The Committee urged that funding ‘should be in line with the proportion of the UK population living 
outside of the Greater South East’ as part of the levelling-up strategy. HC 100 (n 501) 52. 
957 In 2020, the UKSA’s Space Sector Skills Survey noted that the sector was struggling to recruit 
suitable employees because of high expectations as to qualifications and experience. The Report noted 
a shortage of software-based skills, and a lack of diversity in the sector. HC 100 (n 501) 58-64. 
958 HC 100 (n 501) 29-40. 
959 HC 100 (n 501) 30-31. 
960 HC 100 (n 501) 32-34. 
961 HC 100 (n 501) 31-32. 
962 HC 100 (n 501) 32,34. 
963 The Report  recommended that the Government bring UKSA and MoD Space Situational 
Awareness/Space Domain Awareness services under the control of the Space Command. HC 100 (n 
501) 43. 
964 HC 100 (n 501) 34-35. 
965 HC 100 (n 501) 35-39. 
966 HC 100 (n 501) 37. 
967 HC 100 (n 501) 38-39. 
968 HC 100 (n 501) 43. 
969 HC 100 (n 501) 43. 
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It noted that  on the 3 October 2022, the UK Government announced that it would follow the 
US and commit to not “destructively test direct ascent anti-satellite missiles”.970 The 
commitment to develop a Space Sustainability Standard was commended.971 

5.10  Assessment. 

In the development of UK space policy, this chapter has focused on the concerns of MP's, the 
bureaucracy, and of the various interest groups that interact in the bazaar. Their motivations 
are different to those concerned with statecraft, as examined in chapter 4. The research has 
sought to fill a gap in knowledge through a chronological analysis of the evolution of UK space 
policy, so that the space law that flowed from it can be understood and evaluated. The 
subsidiary research questions addressed in this chapter seek to determine what theories and 
concepts best explain the evolution of UK space policy.  

This chapter has explored how the policy of parsimony developed as a reaction to geo-political 
risk, as discussed in chapter 4,972  but was also the result of the ‘user-led’ departmental public 
administrative structure with regards to space as evolved under the BNSC,  as discussed in 
section 5.2.973 As a result of these influences, parsimony shaped UK space policy until 2010, 
and was expressed through opposition to launcher development, manned space flight, and 
the establishment of an independent space agency. Though there had always been advocates 
lobbying for a more assertive space policy, which would involve increased government spend, 
however, unlike France, Britain never developed a clear commitment to the pursuit of 
sovereignty in space and so was reluctant to increase spending on space activities. 974 The 
UK never had the resources, the strategic vision, or political will, required to develop an 
independent military capability in space. The financial constraints experienced from the start 
of Britain’s space program resulted in its activities being directed towards scientific research 
and economic development.   Combined with the influence it held as a permanent member of 
the UN Security Council, these factors resulted in the UK seeking to use its space power to 
generate ‘soft’ power influence.  The emphasis on a soft power strategy can be explained from 
both a liberal institutionalist and constructivist perspective as reflecting a series of pragmatic 
trade-offs, formed in the nexus of the UK’s global aspiration, the reality of parsimony, and the 
constraints imposed by its interaction with Europe and the US. 

To explain the reasons for the change in policy in 2010, sections 5.3 and 5.4 examine how, 
through the interactions in the bazaar, UK space policy transitioned from parsimony, and how 
it has since evolved. The space lobby, represented by academia and the space industry, 
wanted an independent space agency to make the case for increased UK spending on space. 
The transition to a more expansive view of space reflects the success of the space lobby in 
making the arguments for change. The opportunity to make that change came as the result of 

 
970 HC 100 (n 501) 44. 
971 HC 100 (n 501) 44. 
972  Chapter 4 argues that parsimony developed as a reaction to the difficulties arising from the exposure 
of the UK to the international relations critical path problem of dependency. Dependence left it 
vulnerable to both the hegemonic inclinations of the US, and to unreliable European partners. 
973 Parsimony explains why the ‘user led’ departmental organisational structure was preferred, in 
contrast to a Space Agency with its own budget and priorities - it was cheaper. This resulted in a tension 
between focusing scarce resources on things that delivered a measured benefit and resisting the 
pressure from lobbyists to ‘keep up with the Joneses’ and increase public spending on space activities. 
974 ‘The Director General of CNES, M. d’Allest, in explaining the firm, French policy for a major 
involvement in space-for man in space-said that since the time of President de Gaulle the French 
position had been consistent and clear: it was simply a matter of sovereignty, ‘like the sea around the 
United Kingdom.’ As France saw the matter, to leave the presence of man in space to the USA or USSR 
would be a loss of sovereignty.’  SCST HL 1987-88 (n 450) 27;  Hahn (n 83) 59-60. 
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the 2010 General Election, which saw the establishment of a coalition government committed 
to a radical growth policy.  The policy ideas advanced in 2011 under the Plan for Growth, 
reflected the influence of public relations theory, as discussed in section 6.2. This new policy 
approach embraced the 2010 IGS report which made the argument justifying the over-turning 
of the three long-standing pillars of parsimony in regard to space policy.  

This change in policy, included a new philosophy of regulatory competition in order to grow 
the UK space sector. The IGS reports aimed at encouraging the UK government to actively 
engage in a process of regulatory competition to achieve a range of broad political policy 
objectives. The form that regulatory competition was to take was undefined because it 
reflected the interests of the space lobby, but it did focus on three policy areas – finance, 
administration, and technical change. These areas reflected the space industries gripes, 
complaints, and hopes for increased government intervention in the UK space economy. They 
did not reflect the articulation of a considered policy of regulatory competition shaped by 
SMART975 or responsive976 regulatory theory, which would have been required.977 This 
articulation of the space industries interests was interwoven with a broad range of regional and 
national political concerns and aspirations. These concerns reflect the political ‘noise’ which 
form the background against which space policy has been developed.978   

The chapter argues that various reports dealing with space policy and strategy reflect the 
interests of different aspects of the government, notably that of the civil service bureaucracy, 
the military establishment, and devolved regional government.   Public administration in a 
democracy is not monolithic, but is comprised of different interest groups, who both co-operate 
and are in competition for access to scarce resources. This understanding of the nature of 
public administration explains several abrupt U-turns in UK space policy, such as 
abandonment of the competition to establish a state funded spaceport in favour of a private-
finance model.  Arguably the move of authority from the UKSA back to the CAA represents 
the reassertion of civil service control, and the adoption of an adapted form of parsimony. If 
the UK does not have the financial resources or the will to enter in to an aggressive strategy 
of regulatory competition,  then UK space policy may be caught in a void. This dilemma will be 
examined in more detail in the chapters that follow. 

  

 
975 Gunningham (n 122). 
976 Braithwaite (n 121).  
977 Neither of these concepts of regulation, and the regulatory process, are relevant to the evaluation of 
UK space regulation undertaken in this thesis.  As noted in section 7.3.3, the regulations that are being 
appraised were framed by the civil service with limited oversight.  
978 These policies are reflected in the desire to encourage STEM education to increase high skilled jobs 
in deprived regions as part of the ‘levelling up’ agenda, and the yearning for ‘Global Britain’ as part of 
an aspiration for global leadership using regulation in areas such as climate change and sustainability. 
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Chapter 6.  The UK Space Regulatory Structure.  

6.1  Introduction. 

The central research question of whether the UK’s legal and regulatory structure for space is 
appropriate for achieving the government’s objective of growing the UK space economy by 
attracting international investment, is addressed in this chapter by examining how the UK 
space industry is organised, its administrative structure, and the regulatory institutions that are 
in place. The evidence highlights the uncertainty that pervades the governance of the UK 
space sector. This lack of direction is attributed to the opportunistic public relations driven 
nature that accompanied the abandonment of the policy of parsimony. The evidence suggests 
that the embracement of an aggressive space strategy had never been properly prepared for, 
which explains a number of U-turns and incongruencies that are still being worked through. 
These issues form the background to the critical appraisal of the law and regulations 
undertaken in chapters 7 to 9. The UK’s space policy, the laws and regulations that implement 
it, reflect the path dependency of their formation, and they are bound by the structural realities 
outlined in chapters 4 and 5.   

Section 6.2 explains why the principle of parsimony that had guided UK space policy was 
reversed in 2010, and sets out how that change has influenced the subsequent development 
of UK space policy. Section 6.3 presents an overview of the administrative structure of space 
activities in the UK and highlights the current apparent drift in policy. The background to the 
formation of the UKSA in 2010, and its functions, roles, aims, and responsibilities are set out 
in section 6.4. This section draws attention to the fact that although the UKSA appeared to be 
achieving the goals it was set, there have been persistent signs of instability. Section 6.5 
covers the initial tri-partite regulatory structure of UK space activities where the Health and 
Safety Executive (HSE) was responsible for the ground operations, the CAA for sub-orbital 
activities, and the UKSA for space activity.979 The tri-partite regulatory structure changed in 
July 2021, when it was announced that the CAA would become the UK's Space regulator, and 
take responsible for all regulatory functions related to space activity. Section 6.6 covers the 
CAA’s powers, authority, and regulatory priorities, including safety and protecting national 
security. Section 6.7 considers the UK’s decision to engage in human spaceflight, the 
certification of spaceplanes, and the initiative to develop spaceports. Though these policy 
initiatives appeared to signal the reversal of parsimony, the abrupt ending of the competition 
to establish a spaceport suggests that parsimony has remained an influence on the 
development of UK space policy. Section 6.8. considers the support given to the UK space 
industry through grants and subsidies to develop a spaceport.  Section 6.9. covers the success 
of the negotiation of the TSA between the governments of the UK and the US, which enabled 
the first horizontal launch by VO from CAN in January 2023. Section 6.10 presents an 
assessment of the material covered in this chapter. 

6.2  Public Relations (PR) as the midwife of the modern UK Space Industry.  

This section provides an overview of the domestic political background to the SIA 2018 and 
the SIR 2021 which are covered in chapters 7 to 9. It highlights the fact that despite a positive 
presentation of the prospects for the UK space industry considered in sections 3.3., 3.8. and 
5.4, there were always significant uncertainties. This unstable background forms the 
environment against which UK space law and regulation have developed, and understanding 

 
979  UKSA, LaunchUK: campaign launch (Notice, 7 March 2017) < https://www.gov.uk/ government/ 
publications/launch-uk-event> accessed 6 November 2022;  Newman 2018 (n 130) 4. 
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this uncertainty explains many of the sudden ‘about turns’ encountered when researching UK 
space policy.980  

This significant shift in British space policy took place against the background of the 2010 
General Election which resulted in the formation of the Conservative/Liberal Democrat 
coalition government.  During the Blair-Brown Labour government, PR emerged as an 
important influence on British politics.981 This focus on media management continued into the 
coalition government.982  The shift in UK space policy was influenced by the ‘messaging’ of the 
UK space industry. As set out in chapter 3 and 5, ‘experts’, specifically economists, were used 
by the space lobby to present the arguments for the space economy in a way that succeeded 
in changing government policy. Space was ‘re-framed’ away from the sceptical technical 
analysis set out in the Technopolis report of 2001 and the DBIS Economic Paper 2010, to a 
more optimistic PR presentation of the opportunities, as set out in the 2011 Plan for Growth 
and the Size and Health studies discussed in chapter 3.983 That optimistic PR vision of the UK 
space economy was integrated into a number of government policy objectives driven by the 
desire for economic growth, and the yearning for ‘soft power’. 

6.3  UK Administration of Space. 

There have been a number of changes to the administrative structure of UK space activities 
in recent years, and further changes are anticipated, and so the discussion and analysis 
hereafter reflects the position as of March 2023.984  Space activities are defined as ‘reserved 
matters’985 and are dealt with exclusively by the UK government and Parliament in Westminster 
as part of their sovereign central national competence. The competence to determine the 

 
980  It helps explain why vertical spaceports were included in the legislation, rather than just the horizontal 
spaceports of interest to the military. It helps explain why the CAA, rather than the UKSA emerged as 
the Space Regulator, and why the initial focus on sub-orbital point-to-point space travel has diminished 
in the discourse. 
981 Anthony Barnett, ‘David Cameron: the rise and fall of the public relations prime minister’ (Open 
Democracy, 17 September 2019) < https://www.opendemocracy.net/en/opendemocracyuk/david-
cameron-rise-and-fall-public-relations-prime-minister/> accessed 2 November 2022;  Ivor Gaber, and 
Sam McCrory, ‘Spinning on a cleaner cycle: how media management became 'respectable' under the 
UK's coalition government’  (2015) 4(2) Journal of Applied Journalism and Media Studies 205 < http:// 
sro.sussex.ac.uk/id/eprint/74743/> accessed 2 November 2022; Ian Somerville and Phil Ramsey, 
‘Chapter 2. Public relations and politics’ in Alison Theaker, The Public Relations Handbook (4th edn, 
Routledge) 38–59;  Pautz Hartwig, ‘Think tanks, Tories and the austerity discourse coalition’ (2017) 
37(2) Policy and Society 155 <https://doi.org/10.1080/14494035.2017. 1397395> accessed 2 
November 2022.  
982 David Cameron previously worked in PR, and Nick Clegg was a journalist. The influence of media 
management was also apparent during the premiership of Boris Johnson, who before entering 
parliament was a journalist. 
983 See Section 3.8. 
984 As noted in footnote 2, though the cut-off date of this thesis is stated to be March 2023, the press 
release issued by the DSTI on the 19 July 2023, and the two new reports in published, The National 
Space Strategy in Action, and The Case For Space  - Investing to realise its potential for UK benefit, 
have been addressed in this thesis through comments in footnotes. 
985 In the United Kingdom, devolved matters are the areas of public policy where the Parliament of the 
United Kingdom has devolved its legislative power to the national assemblies of Scotland, Wales and 
Northern Ireland, while reserved matters and excepted matters are the areas where the Parliament 
retains exclusive power. With regards to Northern Ireland, matters of national importance which, in the 
normal course of events it is expected will remain the responsibility of HM government and Westminster, 
are known as 'excepted matters,' and the NI Assembly does not have competence to legislate on these. 
Schedule 2 of the Northern Ireland Act 1998 sets out these areas. The Wales Act 2017, sch 7A, ‘N5 - 
Outer Space as a Reserved Matter’; Scotland Act 1998, sch 5, ‘L6 - Outer space’; Northern Ireland Act 
1998, sch 2 Excepted matters, ‘20 Regulation of activities in outer space’.  
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scope and range of outer space activities is decided by the Cabinet through the Secretary of 
State responsible for the relevant portfolio.986  

The National Space Council (NSC), established in 2020 as a Cabinet committee, was charged 
with the responsibility for developing a national space strategy to advance the UK’s strategic 
interests. Its membership consisted of government Ministers, MP’s and representatives from 
the UKSA and the space industry. The Secretary of State for BEIS, whose department 
sponsored the UKSA as an executive agency, was a standing member of the NSC.987 
However, as noted by the report of the Science and Technology Committee in section 5.9, the 
NSC had been removed in September 2022 from the updated list of Cabinet Committees.988 
The Commons Science and Technology Committee called on the government to ‘provide an 
explanation for the disbanding of the National Space Council and set out what new governance 
structures will be put in place and how these will ensure the success of the National and 
Defence Space Strategies.’989 The NSC had been disbanded without explanation and it was 
stated that this ‘has left the industry drifting’.990  The Committee expressed the view that the 
move, under Liz Truss’s short-lived government, is “set to undo” recent gains in  space policy 
as it made the responsibilities of public bodies involved in the space sector “very unclear”, and 
so prevented the making of decisions.991 

Space activities currently fall under the Department of Transport (DfT), with the CAA being the 
regulatory authority. The BEIS was responsible for the UKSA, until it was dissolved on the 7 
February 2023.992 The UKSA is an executive agency,  which is now sponsored by the 
Department for Science, Innovation and Technology (DSIT).993 The UKSA  is responsible for 
promoting space research, space science and education, and delivering space programmes, 
and representing the UK in its international space programmes.994 The Department for 
International Trade (DIT) is concerned with export issues, and FCDO is responsible for 
international relations, and negotiation of international or bilateral treaties or agreements 
concerning space operations. The FCDO represents the UK government at the international, 
bilateral or UN specialised agency level, such as at UNCOPUOS.995 With regards to the 

 
986 Smith Thompson Beach (n 131) 720-721. 
987 They Work for You, ‘National Space Council: UK Space Agency, Cabinet Office written question – 
answered on 3rd August 2021’ (TWFY) <https://www.theyworkforyou.com/wrans/?id=2021-07-
22.HL2293.h&s=energy>, accessed 6 November 2022;  Smith Thompson Beach (n 131) 722. 
988 HC 100 (n 501) 72. 
989 See (n 2) for an update DSIT press release of the 19 July 2023, ‘Space back atop the Cabinet agenda 
as reignited National Space Council re-launches UK space superpower ambitions’.   HC 100 (n 501) 
72. 
990 David Connett, ‘Crucial economic and defence benefits are being missed, threatening to leave UK 
at the back of the space race, the Science and Technology Committee says’ inews (London, 4 
November 2022) <https://inews.co.uk/news/business/space-industry-leadership-uk-ministers-uk-
sector-lost-mps-warn-1952597> accessed 29 May 2023.  
991 Connett (n 990).  
992 DBEIS was split to form the Department for Business and Trade (DBT), the Department for Energy 
Security and Net Zero (DESNZ) and the Department for Science, Innovation and Technology (DSIT). 
Responsibility for national security and investment policy has gone to the Cabinet Office. Department 
for Business, Energy & Industrial Strategy, ‘Department for Business, Energy & Industrial Strategy was 
replaced by Department for Energy Security and Net Zero, Department for Science, Innovation and 
Technology, and Department for Business and Trade’ <https://www.gov.uk/government/organi 
sations/department-for-business-energy-and-industrial-strategy> accessed 29 May 2023.  
993 UKSA, ‘Organisations’ <https://www.gov.uk/government/organisations/uk-space-agency> accessed 
29 May 2023. 
994 UKSA, ‘Corporate Plan 2022-25’ (UKSA) 6, 8 <https://www.gov.uk/government/publications/uk-
space-agency-corporate-plan-2022-25> accessed 3 August 2022; Smith Thompson Beach (n 131) 720. 
995 Smith Thompson Beach (n 131) 721. 
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development of spaceports, regional land and property law apply by default, but operations 
must be licensed by the CAA. Local authorities remain competent to hear planning 
applications.  Regional and statutory agencies that have the remits to monitor safety and 
environmental concerns retain that authority.996 

The All-Party Parliamentary Group (APPG) for Space (formerly the PSC) is made up of MP’s 
who are interested in space.  The APPG for Space seeks to raise awareness of the importance 
of space-based capabilities. UKspace, the official trade association of the UK space industry, 
provides the secretariat support for the APPG for Space.997 The Space Leadership Council 
(SLC) consists of senior representatives from the space industry, the research community, 
and from government. The SLC has an advisory role, and is not an executive body.998   

6.4  UK Space Agency (UKSA).   

On the 22 July 2009, Lord Drayson, the British Science and Innovation Minister, announced a 
three-month public consultation on the possibility of creating a UK national space agency. The 
consultation ran from July to October 2009, and it revealed significant support for a 
restructuring of space activities, with the majority of respondents backing the creation of an 
agency.999  In December 2009, the government announced the formation of an executive 
space agency, which was described in a press release as both "recession-busting” and 
"bureaucracy-busting".1000 Lord Drayson said in a statement: "The new space agency is about 
making sure that the UK fully exploits its competitive advantage in satellites, robotics and 
related technologies."1001 Adam Afriyie, the Conservative shadow Science minister, greeted 
the announcement with a degree of scepticism.1002  

In support of Lord Drayson’s announcement, the Department for Business Innovation and 
Skills (BIS) commissioned a report by the Space Innovation Growth Team (IGT) in 2009 on 
the future of the UK’s space policy. On the 10 February 2010, the committee of experts 
delivered its study, the Space Innovation and Growth Strategy 2009 -10 (IGS), discussed in 
section 5.4.1.  The IGS supported the creation of a UK space agency to lead on all space-
related activities.1003 It stated that the UKSA was created "to lead and foster the growing UK 
space sector, delivering a world-class space-programme with maximum economic, scientific 
and social benefit.’1004  It asserted that a dedicated agency would be a better able to make 
strategic decisions, handle multi-partner programmes, coordinate space-related research, and 

 
996 Smith Thompson Beach (n 131) 721-722. 
997 UKspace, ‘All-Party Parliamentary Group (APPG) for Space’ <https://www.ukspace.org/appg-for-
space/>, accessed 6 November 2022;  Smith Thompson Beach (n 131) 722-723. 
998 Mosteshar Keio (n 23). 
999 Select Committee on Science and Technology, The UK Space Agency Oral and written evidence 
(HC  8 September 2010) 16 <https://publications.parliament.uk/pa/cm201011/cmselect/cmsctech/ 
445/445-i.pdf> accessed 17 March 2022. 
1000 Nicole Kobien, ‘UK gets new space agency’, ITPro (Colorado, 11 December 2009) 
<https://www.itpro.co.uk/ 618682/uk-gets-new-space-agency> accessed 17 March 2022. 
1001 Kobien (n 1000). 
1002 ‘We welcome the creation of a British Space Agency but this announcement smacks of pre-election 
spin. Clearly the devil will be in the detail and we’ll be examining the proposals very closely... There is 
a clear case for improving space policy coordination and I hope a new agency and a new government 
can take the industry forward.’ Lewis Page, ‘National space agency for Blighty, says Drayson’ The 
Register (London, 11 December 2009) <https://www.theregister.com/2009/12/11/uk_space_agency/> 
accessed 17 March 2022. 
1003 Schrogl et al. (n 117) 44; Mosteshar Keio (n 23). 
1004 Select Committee on Science and Technology Committee, Fourth Report: Work of the European 
and UK Space Agencies (HC 2013) 5 <https:// publications.parliament.uk/pa/ cm201314/cmselect/ 
cmsctech/253/25302.htm> accessed 17 March 2022. 
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to secure long term funding for UK activities in space.  The UK space industry believed that a 
dedicated space agency would be better able to secure British participation in ESA projects, 
where 90% of Britain’s space budget was invested.1005  

The creation of a UK space agency was a gradual process because it required a thorough 
restructuring of the UK’s space activities, and of their administration. 1006 UKSA replaced the 
BNSC,1007  an interdepartmental coordinating body which relied on funding from ten different 
government departments engaged in space, each of which had their activity on their own 
budget vote. These budgets for space activities had to be extracted from each department and 
transferred to the UKSA.1008   The formation of UKSA centralised the space budget within an 
independent agency empowered to pursue the national interest in space, rather than the 
narrower interests of each government department.1009  

When the UKSA was formed, it had three core functions: i) funding, ii) policy development, 
and iii) responsibility for UK space regulation.1010  These functions were addressed by bringing 
together a range of UK civil space activities under a unified management with the objective of 
improving efficiency and strategic decision making by overseeing the funding and delivery of 
‘civil space projects and downstream space related activities nationally, bilaterally and via the 
European Space Agency’.1011 UKSA was set up to take responsibility for the regulation of UK 
space activities to ensure the UK met its international obligations, including the licensing of 
UK-based satellite operators.1012  In addition, UKSA was expected to ‘act as champion in 
government to provide a regulatory environment that promotes the space sector’.1013 To 
encourage an entrepreneurial space sector the UKSA initially was tasked with creating ‘an 
appropriate regulatory framework that takes account of international obligations and national 
security’.1014 There has always been co-ordination between civil and military/security space 
activity, but formally when the UKSA was set up, despite a recommendation that it be 
responsible for civil and military space strategy, it was only given responsibility for civil space 
strategy.1015   The need for more formal co-ordination between civil and military space activity 
was recognized in the NSS published in 2021 discussed in section 5.7. That strategy sought 
to bring together both the UK’s civil and defense activities into one integrated approach, and 
the UKSA and the UK Space Command were instructed to work together.1016  

In terms of regulatory competition, the UKSA recognised that regulation ‘can be used as a tool 
to establish a competitive edge in the international arena’,1017 as well as to ‘create an 
environment which attracts inward investment and encourages industry to develop new 
systems and services in the UK.’1018 The UKSA was set up to be that tool of regulatory 

 
1005 Schrogl et al. (n 117) 43. 
1006 On 23 March 2010, the Government announced that it had decided to establish UKSA on 1 April 
2010. The DBIS Structural Reform Plan published in July 2010, committed DBIS to establish UKSA as 
a full executive agency of DBIS from 1 April 2011. SCST (n 999) 16;  Mosteshar Keio (n 23) 1. 
1007 SCST 2010 (n 999) 16. 
1008 Schrogl et al. (n 117) 43;  Jonathan Amos, 'Muscular' UK Space Agency launched, BBC News, 
(London, 23 March 2010), <http://news.bbc.co.uk/1/hi/8579270.stm> accessed 17 March 2022. 
1009 Mosteshar Keio (n 23) 2. 
1010 SCST Fourth Report 2013 (n 1004) 5. 
1011 SCST Fourth Report 2013 (n 1004) 5. 
1012 SCST Fourth Report 2013 (n 1004) 5.  
1013 UKSA Civil 2012 (n 493) 20. 
1014 UKSA Civil 2012 (n 493) 18. 
1015 SCST 2010 (n 990) 19. 
1016 NSS 2021 (n 5) 9. 
1017 UKSA Civil 2012 (n 493) 18. 
1018 UKSA Civil 2012 (n 493) 18. 
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competition, and to champion within government that policy objective.  It was expected to act 
as an advocate for the space industry by seeking the reduction of barriers to export growth, 
such as excessive regulation, to reduce regulatory costs, and to address differences in the 
international cost of capital. It aimed to work with the UK space industry to identify further 
regulatory reforms that could stimulate growth so as to ensure that the UK remained a 
competitive location for space companies. It also intended to work with the MoD to provide UK 
industry with clear guidance and to signpost the security aspects of space exports,1019 as well 
as with Ofcom to ensure that the international regulatory environment for orbit and frequency 
allocations facilitated the growth of the UK space sector.1020 

Following the appointment of the CAA as the UK’s Space Regulator, the functions of the UKSA 
have been redefined.  The UKSA, now shares ‘the common objectives of growing and levelling 
up the UK space economy; promoting the values of Global Britain; leading pioneering scientific 
discovery; protecting and defending national interests in and through space; and using space 
to deliver for UK citizens and the world.’1021 The primary duties of the UKSA are to provide 
specific knowledge and advice on the space domain, alongside expertise on developing and  
delivering programmes, as well as developing portfolio policy that support growth and 
promotes the space sector. The UKSA’s focus has switched to the promotion of the UK space 
sector, and it has set its ‘north star’ as the attraction of investment into the sector.1022 Following 
the last review of its status, the UKSA now fulfils the traditional role of a space agency, in a 
science, education and research context, as well as interacting with industry.1023   

Prior to the formation of UKSA there was no single entity and forum for debating, or evolving, 
a national policy. Instead, the UK exercised its policy choices within the framework of ESA, 
which accounted for the major part of the UK space budget.1024  As Table 1 highlights, most of 
the UK’s civil space spend still takes place through ESA, though it has been extended to 
nationally developed space projects, such as the Galileo satellite-navigation system, as well 
as other international bilateral and multilateral projects, including human spaceflight. The cost 
of pursuing the development of a spaceport in the UK is captured in the budget by the 
Spaceflight line. The cost of Britain’s exit from the EU is also set out.1025  
 
Table 1 below summarises UKSA budget since its establishment.  

 

 
1019 UKSA Civil 2012 (n 493) 10. 
1020 UKSA Civil 2012 (n 493) 18. 
1021 UKSA, UK Space Agency Framework Document (UKSA, 6 September 2022) 
<https://www.gov.uk/government/publications/uk-space-agency-framework-document/uk-space-
agency-framework-document> accessed 5 November 2022. 
1022 UKSA Corporate Plan 2022-25 (n 994) 4. 
1023 Smith Thompson Beach (n 131) 724-725. 
1024 Mosteshar Keio (n 23) 3. 
1025 Amos (n 117).  
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As shown in Table 2 below, the staff count of the UKSA has risen from 41 full-time equivalent 
personnel in 2010, to 260 in 2022.  

 

Judged on these numbers, the UKSA appears to be a rapidly expanding organisation, that has 
increased its responsibilities, and is in charge of an expanding brief.  However, since it was 
formed by Dr David Williams, who had served as the Director General of BNSC from 1 May 
2006, the UKSA has had five Chief Executives.1026   A rapid turnover in senior personnel as 
has occurred at the UKSA, is usually interpreted as an indicator of organisational instability, 
and so is treated by institutional investors as a warning sign.1027 The possibility that all has not 

 
1026 Dr Williams resigned in August 2012, and David Parker  was then appointed Chief Executive in 
January 2013. He resigned in March 2016 to take up a director role in ESA. Katherine Courtney was 
appointed interim Chief Executive in April 2016 and was replaced by Graham Turnock in March 2017. 
Turnock resigned in 2021, and Dr Paul Bate became the UKSA’s new Chief Executive Officer (CEO) 
on 6 September 2021.  UK Space, ‘Dr. David Williams, Chief Executive of the UK Space Agency, will 
be leaving the organisation in November’ UK Space (London, 3 August 2012) <https:// 
www.ukspace.org/uk-space-agencys-ceo-moving-down-under/> accessed 17 March 2022; Jonathan 
Amos, ‘UK Space Agency boss David Williams to leave post’, BBC  (London, 3 August 2012) 
<https://www.bbc.co.uk/news/science-environment-19061830> accessed 17 March 2022; UKSA, ‘New 
chief executive of the UK Space Agency appointed’ (UKSA,  22 January 2013) <https:// 
www.gov.uk/government/news/new-chief-executive-of-the-uk-space-agency-appointed> accessed 17 
March 2022; Todd D, ‘UK Space Agency loses chief to ESA’ (Seradata, 27 November 2015) 
<https://www.seradata.com/uk-space-agency-loses-chief-to-esa/> accessed 17 March 2022; ESA, 
‘New Chief Executive of the UK Space Agency appointed’, (ESA, 4 April 2016) 
<https://www.esa.int/Space_in_Member_States/United_Kingdom/New_Chief_Executive_of_the_UK_ 
Space_Agency_appointed2> accessed 17 March 2022; UKSA, ‘UK Space Agency announces new 
Chief Executive, News Story’ (UKSA, 1 March 2017) <https://www.gov.uk/government/news/uk-space-
agency-announces-new-chief-executive> accessed 17 March 2022; UKSA, ‘UK Space Agency CEO to 
step down, News Story’ (UKSA, 13 January 2021) <https://www.gov.uk/government/news/uk-space-
agency-ceo-to-step-down> accessed 17 March 2022;  UKSA, ‘Paul Bate appointed as UK Space 
Agency CEO News Story’ (UKSA, 9 June 2021) <https://www.gov.uk/government/news/paul-bate-
appointed-as-uk-space-agency-ceo> accessed 18 March 2022. 
1027 ‘Signs of a Board in Trouble. One or more of the following warning signs almost always characterize 
boards and organizations that are heading for serious trouble. These warning signs were evident at 
some point during the recent history of one or more of the 20 Canadian nonprofit organizations in that 
same study. These warning signs are listed below. Human resources warning signs include: • Rapid 

*p.62. *p.60. *p.60. *p.76. *p.72. *p.84. 

Budget 2016-17 % 2017-18 % 2018-19 % 2019-20 % 2020-21 % 2021-22 % 

ESA 306.1 83.2% 293.0 73.9% 252.4 67.5% 334.2 71.5% 384.3 74.6% 376.4 75.8%

National Programmes 42.5 11.6% 66.4 16.8% 65.4 17.5% 59.4 12.7% 52.8 10.3% 65.8 13.3%

International Partnership Programmes 15.4 4.2% 30.7 7.7% 27.8 7.4% 25.7 5.5% 21.2 4.1% 4.8 1.0%

Space Flight 1.4 0.4% 0 0.0% 7.2 1.9% 14.6 3.1% 10.9 2.1% 14.1 2.8%

Admin 2.4 0.6% 3.1 0.8% 3.8 1.0% 4.7 1.0% 4.9 1.0% 6.8 1.4%

National Space Innovation Programmes 0.0 0.0% 0 0.0% 0 0.0% 0 0.0% 10.6 2.1% 11.5 2.3%

EU Exit 0.0 0.0% 3.1 0.8% 17.4 4.7% 28.8 6.2% 30.2 5.9% 16.9 3.4%

Total 367.7 100.0% 396.3 100.0% 374 100.0% 467.4 100.0% 514.9 100.0% 496.3 100.0%

Accounting year used: 2016-17 2017-18 2018-19. 2019-20. 2020-21. 2021-22

p.84. p.20. p. 15.  p.17  p. 39.  p. 29-31, 87.

Table 2. UK Space Aency - Employee and Employee/Cost Analysis (2010 - 2022).
2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22

Total staff cost (£ 000) 2,833 1,732 2,482 2,908 3,193 3,943 4,755 7,007 10,384 13,070 16,163 17,433
-38.9% 43.3% 17.2% 9.8% 23.5% 20.6% 47.4% 48.2% 25.9% 23.7% 7.9%

Average employed 41 31 40 50 58 71 81 124 175 212 242 260
-24.4% 29.0% 25.0% 16.0% 22.4% 14.1% 53.1% 41.1% 21.4% 14.1% 7.4%

Average cost/employee (£ 000) 69 56 62 58 55 56 59 57 59 62 67 67
-19.1% 11.1% -6.3% -5.3% 0.9% 5.7% -3.7% 5.0% 3.7% 8.4% 0.4%

Reference to Annual Accounts. p.60 p.62 p.58 p.74 p.53 p.62 p.64 p.64 p.56 p.86 p.65
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been at ease within the UK space sector is supported by other defections,1028 as well as by 
the unexplained sudden disbandment of the UK Space Council noted in section 6.3.  These 
factors may explain why the competition to establish a spaceport was abruptly halted as 
discussed in section 6.7.3, and why the CAA emerged as the Space Regulator in 2021 after 
the UKSA had led the effort to create the legal framework in support of a UK spaceport 
capability, as discussed in section 6.6.  

What is clear is that the UKSA has suffered from instability. It probably was unfairly blamed for 
the disputes relating to the government investment in OneWeb,1029 but as a result it appears it 
lost control of formulating space regulation to the CAA, and for space policy and strategy, with 
BIS taking charge following a review. It is to be noted that the UK Space Agency Framework 
Document provides in section 31 for the review of the UKSA’s status in line with Cabinet Office 
guidance, and section 32 sets out the arrangements to be followed in the event that the UKSA 
is wound up.1030  As such, the future of the UKSA itself may be in some doubt, and the position 
prior to its formation in 2010 may at some point be reverted to.  

It should be recognised that the UKSA has achieved many of the goals that it was set up to 
pursue. It successfully raised the profile of the space industry in the UK with its engagement 
in ESA’s human spaceflight programmes, and the promotional work for STEM education 
undertaken by Tim Peake. It initiated the competition for establishing a spaceport and oversaw 
an extensive programme of providing financial and organisational support for the UK space 
industry. It did, however, experience some setbacks, notably the decision to abandon the 
competition to establish a state-funded spaceport.   

6.5  The Tri-partite Regulatory Structure.  

Until the appointment of the CAA as the Space Regulator, regulatory responsibility for space 
was governed by a tri-partite structure.1031 The HSE was responsible for the ground operations, 
the CAA for sub-orbital activities, and the UKSA for space activity.1032  

The UKSA stated that they sought to establish a proportionate regulatory structure, that was 
open and transparent when dealing with regulatory partners, industry and the public, in order 
to ensure public safety and sustainable access to space. The CAA sought to use aviation 
regulation principles where appropriate in order to create a performance based, rather than a 
prescriptive, regulatory framework for sub-orbital spaceplane operations. The protection of the 

 
turnover of CEOs (this was an unmistakable sign in several cases).’ It is a warning sign that close 
attention is paid to when conducting a due diligence appraisal. Mel D. Gill, Governing for Results: A 
Director's Guide to Good Governance (Trafford Publishing, 2005) 11. 
1028 Olivier Vergnault, ‘Miles swaps the spaceport for the sea port with new CEO role’ InYourArea 
(London,  15 October 2020) <https://www.inyourarea.co.uk/news/swapping-the-spaceport-for-the-sea-
port/> accessed 15 July 2022; Spaceport Cornwall, ‘Head of Spaceport Cornwall, Melissa Quinn, 
Announces Departure from Cornwall Council’ (Spaceport Cornwall, 19 May 2023) <https:// 
spaceportcornwall.com/press-releases/head-of-spaceport-cornwall-melissa-quinn-announces-
departure/> accessed 29 May 2023; UKSA, ‘Press release UK Space Agency Deputy CEO to step 
down’ (UKSA, 7 June 2023) <https://www.gov.uk/government/news/uk-space-agency-deputy-ceo-to-
step-down> accessed 14 July 2023. 
1029 James Titcomb, ‘Shake up for UK's space plans after OneWeb row, Business Secretary Kwasi 
Kwarteng’s Department will now take charge of the UK’s space strategy and policy, as UK Space 
Agency loses out’ The Telegraph (London,  31 January 2021) < https://www.telegraph.co.uk/ 
technology/2021/01/31/shake-uks-space-plans-oneweb-row/> accessed 4 October 2022. 
1030 UKSA Framework (n 1021). 
1031 The outline of regulatory responsibilities for space under a tri-partite structure was set out in a 
presentation given at the LaunchUK campaign launch.  UKSA LaunchUK (n 979). 
1032 Newman 2018 (n 130) 4. 
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general public was its highest safety priority. The HSE aimed to try and enable growth and 
productivity by using existing regimes, and through providing the necessary support.1033 

The common objectives of the joint regulatory ethos were to facilitate and support growth, to 
manage risks and liabilities, and to ensure safety.  The joint regulatory approach was based 
on shared regulatory principles of proportionality, integrity, predictability, responsiveness and 
enabling. This approach sought to balance risk appropriately among the three objectives, to 
be joined up, and to provide a single-entry portal and one licence for each activity.  The 
tripartite regulatory structure committed to make policy in an open and transparent way in 
partnership with stakeholders.1034 

6.6  The CAA as Space Regulator.  

The tripartite regulatory structure changed when it was announced on the 29 July 2021 that 
the CAA would become the UK's Space regulator with the responsibility of undertaking all 
regulatory functions under the SIA 2018, as well as regulating in orbit activities under the OSA 
1986.1035 The CAA, however, would still need to co-ordinate with the HSE on safety. The 
decision to separate licencing and regulatory responsibility from promotional activity was 
presented as reflecting ‘best practice’ in line with a policy that successive governments had 
followed since the Piper Alpha disaster in 1988 that sought to ensure that the regulation put in 
place was impartial.1036 What this decision possibly also reflected was a shift back towards the 
established civil service attitude of parsimony towards space that had prevailed until the 
establishment of the UKSA in 2010.  

The capabilities of the CAA’s regulatory team were established using delegated functions from 
the Secretary of State to the CAA. These include the Contracting Out (Functions in Relation 
to Space) Order 2021, which allowed the CAA to carry out specified regulatory functions 
including licensing under the OSA 1986, and the Transfer of Undertakings (Protection of 
Employment) (Transfer of Staff to the Civil Aviation Authority) Regulations 2021, which 
enabled the transfer of staff from the UKSA to the CAA so that they could continue to carry out 
the functions they previously performed as part of the UKSA.   The CAA has been building its 
Space division, which at the time of the UK Space Conference in 2021, comprised a ‘40-strong 
team … of experts from a range of space and technology avenues including the UK Space 
Agency’.1037 The CAA transferred in the expertise of the satellite licensing team from the UKSA, 
before recruiting space and aerospace engineers to work in the team, and experienced 
regulators from within the CAA were also brought in.1038  The CAA has continued to advertise 

 
1033 UKSA LaunchUK (n 979). 
1034 UKSA LaunchUK (n 979). 
1035 Civil Aviation Authority, ‘CAA becomes UK space regulator and launches licencing regime’ (CAA, 
29 July 2021) < https://www.caa.co.uk/news/caa-becomes-uk-space-regulator-and-launches-licencing-
regime/> accessed 28 May 2022; UKSA, ‘LaunchUK,  Liabilities, Insurance and Registration Plenary 
Virtual meeting (Promotional Material)’ (UKSA, 20 May 2021) <https://www.gov.uk/ 
government/publications/launch-uk-space-industry-act-legislation-and-regulation-industry-plenary-
session-june-2019> accessed 18 March 2022. 
1036 UKSA Plenary (n 1035). 
1037 Millie Turner, ‘Sit down: The CEO of the UK’s first-ever space flight regulator’   City AM (London, 1 
October 2021) <https://www.cityam.com/sit-down-the-ceo-of-the-uks-first-ever-space-flight-regulator/> 
accessed 21 March 2023. 
1038 UK Space Conference, ‘Colin Macleod - Civil Aviation Authority, Licencing 101’ (UK Space 
Conference,  24 September 2021); Turner (n 1037).  
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to recruit a range of positions in different areas, including policy, licencing and oversight, and 
engineering for its Space division.1039   

Richard Moriarty, the Chief Executive Officer (CEO) of the CAA, asserted the CAA’s support 
of the UK government’s ambition to be “the first country in Europe to have space launch from 
its own territory.”1040  He stated his belief that the regulations put in place to support the SIA 
‘illustrates our shared ambition to support the growth of the UK’s space industry.”1041  Moriarty 
acknowledged, however, that ‘If more countries set out their own regulations, it will be hard to 
bat off calls for a standardised system for the international playing field – which is the typical 
“life cycle” of regulatory development in aviation and aerospace.’1042  Moriarty made the point 
that regulatory competition based on different standards would then give way to a need to 
have a globally integrated regulatory framework,1043 which, in itself would boost growth through 
standardisation and inter-operability, an argument made by Genschel and Plumper, among 
others.1044 Moriarty has stated that the CAA will seek to ensure that space flights do not 
jeopardise public health, or undermine national security. In addition, its licencing and 
monitoring functions, will take into considerations the requirements to protect national 
interests, satisfy international obligations, and mitigate the environmental impacts of space 
activities.1045 These regulatory priorities reflect those duties stated in the SIA and the 
associated regulations, and so will be considered in more detail in chapters 7 and 8.  Moriarty 
declared that the coming into force of the SIR 2021  provided the “signal that we’re open and 
ready for business.”1046 As a result, the CAA is ‘[N]ow able to issue licenses for people looking 
to launch into space and looking to build space infrastructure.”1047  Whether it has the 
resources and expertise in place to provide an efficient and effective licencing and monitoring 
regime will be considered in chapter’s 7 and 8. 

6.7  Spaceflight, Spaceplanes and Spaceports.  

This section sets out a number of themes that characterize UK space policy. These include 
the continuing influence of parsimony; tension between government aspirations and what 
markets permit; the lack of a clear Business Case for a spaceport; and concern as to the 
viability of a private-funded spaceport due to protectionism and regulatory competition. It also 
sets out the funding role of government, and the ‘farming’ by industry of grants and subsidies.  

 
1039 Civil Aviation Authority, ‘Space Regulation Recruitment 2022’ (Linkedin) <https://www. 
linkedin.com/company/civil-aviation-authority/life/37125f71-b3e6-4574-b13e-2fd2030b25d0/> 
accessed 4 July 2022. 
1040 Turner (n 1037). 
1041 Turner (n 1037). 
1042 Turner (n 1037). 
1043 The FCC announced on the 9 January 2023 that it was creating a Space Bureau to regulate orbital 
activity. The logic of this move suggests that the international co-ordination of orbital activity ultimately 
will fall under the ITU. In the context of the UK’s space activity, this would suggest that Ofcom would 
emerge in due course as the regulator responsible for orbital activity.  FCC, ‘Establishment of the Space 
Bureau and Office of International Affairs’  (FCC, 9 January 2023) <https://www. 
fcc.gov/document/establishment-space-bureau-and-office-international-affairs> accessed 4 March 
2023;  Devin Coldewey, ‘FCC moves to form Space Bureau as its role in regulating orbit intensifies’ 
TechCrunch (San Francisco, 9 January 2023) <https://techcrunch.com/2023/01/09/fcc-moves-to-form-
space-bureau-as-its-role-in-regulating-orbit-intensifies/?fbclid=IwAR2scMz1Rist59800HqRuc_D5MF 
yvqVy6sMWy5iB 6rPCdNOiL6I_xF9yK2E> accessed 4 March 2023.  
1044 Genschel (n 20). See section 1.4.1 for the literature on regulatory harmonisation.  
1045 UK Space Conference (n 1038); Turner (n 1037).  
1046 Turner (n 1037). 
1047 Turner (n 1037). 
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The importance of co-operation, notably with the US in terms of negotiating a TSA, is 
emphasized.  

6.7.1  Spaceflight 

As described in chapter 5, human orbital spaceflight was considered as an unnecessary and 
expensive folly, and so under the space policy that had evolved between 1967 and 2009, it 
was not funded by the UK government.1048 However, as noted in section 5.3.4,1049 the BNSC 
Space Exploration Review 2009 argued for the reversal of the key elements of established UK 
space policy. It sought a significant increase in spending through the UK engaging in, among 
other things, human spaceflight, and it argued for the necessary changes in UK law to 
accomplish this vision.1050  With the formation of  UKSA, the UK chose to participate in ESA’s 
human spaceflight programme, and in 2015 Major Tim Peake became Britain’s first ESA 
astronaut. 1051   

Human spaceflight includes sub-orbital flight, and in terms of developing a private commercial 
capability, the UK was eager to participate in sub-orbital flight by creating the enabling 
regulation for space tourism, or point-to-point transportation of human passengers and 
cargo.1052 The governments ambition to “become the European centre for space tourism” and 
for “’hybrid’ space planes” was set out in the 2011 Plan for Growth.1053  

The legal foundations for civil human spaceflight were laid in 2004 when the US Commercial 
Space Launch Act was amended to give the FAA the authority to issue a private commercial 
launch licence for a space vehicle authorised to carry human beings.1054 This set the precedent 
for legislation governing civilian human space flight. The commercial development of orbital 
and sub-orbital human spaceflight would require the development of spaceports and 
spaceplanes, and the associated legislation and regulations, and these aspects of the evolving 
UK regulation will be considered in chapters 7 to 9.  

6.7.2  Spaceplanes. 

In 2012, the CAA was asked to review what was required, “from an operational and regulatory 
perspective, to enable spaceplanes to operate from the UK by 2018”.1055 Their report, 
Commercial spaceplane certification and operations: UK government review, was an important 

 
1048 See section 5.3.4. 
1049 BNSC 2009 (n 788) 154. 
1050 BNSC 2009 (n 788) 81. 
1051 Britain’s first astronaut, the scientist Helen Sharman, flew to Russia’s space station Mir in 1991.  
Major Peake was selected as an ESA astronaut in May 2009. The former military helicopter test pilot 
completed his basic astronaut training in November 2010. Launching successfully from Baikonur 
Cosmodrome in Kazakhstan on 15 December 2015, Major Peake became the first UK government-
funded British astronaut to join the crew of the ISS. As part of the Principia Expedition 46/47 Major 
Peake remained on the ISS for more than five months, carrying out scientific experiments and a wide 
range of educational projects. Space IGS 2014-2030 (n 810) 6; UKSA, ‘space:uk principia mission – 
Special edition’ (UKSA, November 2015), 1, 4, 8. <https://assets.publishing.service.gov.uk 
/government/uploads/system/uploads/attachment_data/file/644940/space-uk-issue-Tim-Peake-
issue.pdf> accessed 18 March 2022; SCST Fourth Report 2013 (n 1004) 1;  Select Committee on 
Science and Technology Committee, Third Report: Satellites and Space (HC 2016–17) 15 
<https://publications.parliament.uk/pa/cm201617/cmselect/cmsctech/ 160/160.pdf> accessed 27 June 
2021. 
1052 Abdullah (n 65). 
1053 HMT Growth (n 428) 3-4, para 2.306. 
1054 Lyall and Larsen (n 22)  441. 
1055 HM Government, Commercial spaceplane certification and operations: UK government review, (July 
2014) <https://www.gov.uk/government/publications/commercial-spaceplane-certification-and-operat 
ions-uk-government-review> accessed 15 September 2021; CAP 1198 (n 1) 1, 5. 
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milestone in the development of the subsequent UK space legal and regulatory structure.  The 
report set out most of the issues that would need to be addressed by both the SIA 2018 and 
the SIR 2021 with regards to issues such as the classification of spaceplanes as ‘experimental 
aircraft’, the issue of ‘informed consent’, the problems associated with US export controls, the 
regulations needed for spaceports, and the conduct of orbital flight. The report set out the 
framework that would guide  the development of subsequent UK space law and regulation. 

The report did not focus on vertical spacecraft but on spaceplanes1056 as these were viewed 
as the most likely means of enabling commercial spaceflight experience or ‘space tourism’. 
Spaceplanes were viewed as having the potential to reduce the costs and improve the 
flexibility of  satellite launches, cargo delivery, and the placing of scientific payloads in space. 
The report noted that existing legislation did not fully address spaceplanes.1057 It argued that 
although the regulatory regime it proposed built on the US regulatory framework for 
spaceplane launches,1058 the best strategy for the UK was not to adopt the FAA AST1059 
framework, but instead to remain in step with future EU developments.1060  It concluded that 
spaceplanes were aircraft, and so the existing body of civil aviation safety regulation applied 
to them, but because at this stage of their development they could not comply with many of 
the regulations, it was recommended that sub-orbital spaceplanes be classified as 
‘experimental aircraft’ under the European Aviation Safety Agency (EASA) Basic Regulation. 
This would take them out of the core CAA civil aviation safety regulation which was based on 
EU standards and permit them to be regulated at a national level.1061  As experimental aircraft 
are not usually permitted to conduct public transport operations, this issue could be addressed 
by issuing exemptions under the Civil Aviation Act 1982 and special conditions being attached 
to the articles of the Air Navigation Order (ANO). The principle of ‘informed consent’ could then 
be applied where both spaceplane flight crew, and participants, having been informed of the 
risks before flight, could consent to the risks taken knowing that they would not benefit from 
the normal safeguards expected of public transport.1062 Once spaceflight participants accepted 
this risk, the primary purpose of the regulatory regime was then to protect the general public.  

The report noted the difficulties arising under US export controls and recommended that these 
issues be addressed in discussion with the US administration as a matter of urgency.1063 The 
problem of US export controls arises because sub-orbital and orbital spacecraft are on the US 
Munitions List (USML) and so are subject to ITAR. ITAR specifies that information and material 
concerning items on the USML may only be shared with US persons, unless the US 
Department of State authorizes it, or a special exemption is issued. Although there is an 

 
1056 ‘Spaceplanes are winged vehicles that act as an aircraft while in the atmosphere and as a spacecraft 
while in space. Spaceplanes use a rocket engine as their primary source of power. Rocket engines are 
required not only for the additional power and thrust they offer, but also because spaceplanes must 
operate at a much higher altitude, where the air is thinner. Spaceplanes are designed to be reused 
rather than just for a single mission. Some are expected to reach orbit, others will fly at a sub-orbital 
level.’  CAP 1198 (n 1) 15. 
1057 The report is in two documents: UK government review of commercial spaceplane certification and 
operations: summary and conclusions. 80 pages.; UK government review of commercial spaceplane 
certification and operations: technical report. 321 pages.  HMG Certification (n 1055).  
1058 ‘In the US, space regulation is the responsibility of the FAA AST, under the Commercial Space 
Launch Act 1984 (CSLA). The FAA AST issues licences and permits for commercial launches of orbital 
rockets and sub-orbital rockets – including spaceplanes.’  CAP 1198 (n 1)  7, 37-38. 

1059 The Office of Commercial Space Transportation (AST) is the branch of the United States Federal 
Aviation Administration (FAA) that approves commercial rocket launch operations. 
1060 CAP 1198 ( n 1) 39. 
1061 CAP 1198 (n 1) 6. 
1062 CAP 1198 (n 1) 7. 
1063 CAP 1198 (n 1) 31, 45, 50. 
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established process to obtain the necessary authorization, the regulations impeded the ability 
of companies to engage in discussions and exchange information, which impacted the safety 
analysis. It also meant that any commercial operations outside the US would probably need to 
be conducted under a ‘wet lease’ arrangement, where the US operator would take 
responsibility for the aircraft, the flight crew and maintenance staff, and this would limit the 
potential for UK businesses to supply services or share knowledge. These issues were 
addressed in the UK-US TSA discussed in section 6.9. The report then dealt with technical 
matters such as spaceplane airworthiness, airspace requirements, air traffic management, 
flight operations, flight crew licensing, and flight crew and participant medical requirements,1064 
before it turned to the requirements for a spaceport. The report also noted the need for new 
legislation and regulations to cover the issues arising from orbital flight.1065  

6.7.3  Spaceports. 

The creation of a UK spaceport and the attendant infrastructure for launching satellites, had 
been in the contemplation of the UK government from 2012. The publication of the CAA’s 
report coincided with the announcement of a competition to be the UK’s first commercial 
spaceport.1066 On the 15 July 2014, at the Farnborough Air Show’s ‘Space Day’, Aviation 
Minister Robert Goodwill and Dr David Parker, the CEO of UKSA, announced that there were 
eight locations under consideration for Britain’s first spaceport.1067  The criteria that the CAA 
had identified that would make a location suitable for a spaceport included: having an existing 
runway which was, or was capable of being extended to over 3,000 m in length; the ability to 
accommodate dedicated segregated airspace to manage spaceflights safely;1068  being located 
a reasonable distance from densely populated areas in order to minimise the impact on the 
general public, and suitable meteorological conditions.1069 After a 3-month consultation in 
March 2015 the government confirmed the CAA’s updated shortlisted sites as being 
Campbeltown, Glasgow Prestwick and Stornoway in Scotland, Newquay in England,  and 
Llanbedr in Wales. RAF Leuchars was confirmed as a potential temporary facility, with 
Lossiemouth and Kinloss Barracks being ruled out for operational reasons due to their role in 
defence.1070  

The competition to establish the first UK spaceport ended in May 2016 with the surprise 
announcement by the UKSA that to ‘avoid restricting the development of the UK (launch) 
market’1071 the decision had been taken to opt instead for a licensing model to “create the 
regulatory conditions to enable any suitable location that can meet those conditions [ … ] to 
become a spaceport”.1072   The critical point about the cancellation of the competition is that it 

 
1064 CAP 1198 (n 1) 7, 13. 
1065 CAP 1198 (n 1) 41. 

1066 STC HC 2017 (n 375). 
1067 These were Campbeltown Airport (Scotland); Glasgow Prestwick Airport (Scotland); Llanbedr 
Airport (Wales); Newquay Cornwall Airport (England); Kinloss Barracks (Scotland); RAF Leuchars 
(Scotland); RAF Lossiemouth (Scotland); Stornoway Airport (Scotland). 
1068  CAP 1198 (n 1)  47-59. 
1069  CAP 1198 (n 1) 52-53; HM Government, ‘Government paves way for UK spaceport’ (HMG, 15 July 
2014) <https://www.gov.uk/government/news/government-paves-way-for-uk-spaceport> accessed 18 
March 2022.  
1070 HM Government, ‘Industry backs government’s spaceport plans’ (HMG, 3 March 2015) 
<https://www.gov.uk/government/news/industry-backs-governments-spaceport-plans> accessed 18 
March 2022.  
1071 STC HC 2017 (n 375); DfT SFB0007 (n 481) p.1.6 Consultation; McArdle (n 495); Newman 2018 (n 
130) 3. 
1072  STC HC 2017 (n 375); DfT SFB0007 (n 481) p.1.6 Consultation; McArdle (n 495); Newman 2018 
(n 130) 3. 
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shifted the funding model for spaceports away from government support, towards funding 
coming from the private sector. Any site that wished to become a spaceport would now need 
to set out a sufficiently strong business case so as to be able to secure commercial funding. 
This shift in approach reflected the realisation by government, as stressed in the CAA report, 
that the construction of a spaceport would require significant capital investment.1073  As such, 
the principle of parsimony, which had long guided UK space policy, was asserted again 
through an abrupt change in policy, but this time in the guise of an enabling mechanism for a 
competitive private market.  

The UKSA then made grants worth £10 m available to help develop the capability for 
spaceflight.1074 The government focused through the CAA on developing a detailed technical 
specification of the requirements that a spaceport would need to satisfy to manage spaceplane 
operations.1075  These initial requirements did not take in to account the possibility of vertical 
launch, as the government did ‘not believe that suitability for vertical launch should be a criteria’ 
because vertical launch facilities had ‘differing requirements and may not be easy to collocate 
with horizontal spaceplane operations.’1076 However, as noted in section 3.9, due to lobbying 
by the UK space industry a vertical launch capability was subsequently included in the SIA. 

UKSA then commissioned F&S to prepare an evaluation of a UK spaceport business case. 
The F&S study sought to assess the potential UK market for dedicated launch services to 
support the case for private investment in a spaceport. F&S concluded that there was an 
opportunity to invest in a spaceport for the small satellite launch services market, and 
estimated that the total addressable small satellite launch market for 2021–2030 was US$5.5 
bn. However, F&S also pointed out that the lack ‘of government investment may result in 
underdevelopment of the UK space launch industry as service providers consider alternative 
locations in Europe (several significant programmes are under development) with government 
funding.’1077   F&S argued only open competition would limit the possibility of a monopoly, even 
though there were likely to be only a few service providers.  F&S suggested that there was an 
opportunity to be “disruptive” and to gain a ‘first-mover’ advantage, which it argued would be 
important from a spaceport and space launch perspective to consolidate market position. F&S 
urged that spaceports should be launch vehicle-agnostic, and they asserted the belief that that 
the key to a successful spaceport business model would be to ‘involve at least one permanent 
launch service partner that will be available at all times.’1078 A spaceports competitive 
advantage, it was argued, would be ‘reliant on the strength of the relationship, business, and 
safety record of its launch partner(s).’1079 The report noted the potential problem that 
spaceports would face from protectionist policies followed by other governments.1080  

A UK spaceports economic viability has been assessed in section 3.9. and it has been noted 
that a spaceport is best regarded as critical national infrastructure (CNI). Therefore, it was 
recommended that if the UK wants to enter into a process of regulatory competition in the 

 
1073 CAP 1198 (n 1) 29. 
1074 UKSA, ‘Launch UK brings together UK commercial space sector’ (UKSA, 21 February 2017) 
<https://www.gov.uk/government/news/launch-uk-brings-together-uk-commercial-space-sector> 
accessed 18 March 2022. 
1075 Department for Transport, Supporting Commercial Spaceplane Operations In the UK. Summary and 
Government response to the consultation on criteria to determine the location of a UK spaceport, (2015) 
13 <https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment _data 
/file /408414/uk-spaceport-government-response.pdf> accessed 18 March 2022. 
1076 DfT Spaceplane 2015 (n 1075) 13. 
1077 Frost & Sullivan (n 480) 14. 
1078 Frost & Sullivan (n 480) 22. 
1079 Frost & Sullivan (n 480) 22. 
1080 Frost & Sullivan (n 480) 22. 
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global space economy, that the UK government invest in, and take responsibility for managing, 
a horizontal and vertical spaceport.  

6.8  Grants and Subsidies.  

The offer of government subsidies to develop a domestic UK space launch capability has been 
a recurrent theme. Local government authorities have been keen to secure the subsidies, as 
were the ‘primes’. After the Royal Aeronautical Society LaunchUK conference on 21 February 
2017, UKSA toured the country presenting industry workshops and public open evenings on 
LaunchUK.1081  On the 27 November 2017 the Business Secretary Greg Clark announced a 
£50 m programme to enable new satellite launch services and low gravity spaceflights from 
UK spaceports, as he launched the government’s Industrial Strategy. The £50 m programme, 
built on the £99 m already invested in the National Satellite Test Facility at Harwell.1082  In July 
2018, Highlands and Islands Enterprise was awarded £2.5 m in funding by UKSA to develop 
a proposed vertical launch spaceport in Sutherland, Scotland. A further £2 m fund was made 
available to support applications by other possible horizontal launch spaceport sites, such as 
those planned in Cornwall, Glasgow Prestwick, and Snowdonia.1083 Lockheed Martin received 
two UKSA grants totalling £23.5 m to establish a vertical launch operation in Sutherland, and 
to develop innovative technologies in Reading, Berkshire. A further £5.5 m was granted to 
Orbex to build a new rocket for launch from Sutherland.1084 In October 2020, Lockheed Martin 
announced that it had switched its allegiance from Space Hub Sutherland, and instead would 
focus on developing UK launch operations from the Lamba Ness Shetland Space Centre (now 
renamed the SaxaVord Spaceport) site on the island of Unst. Orbex and Highlands and Islands 
Enterprise would continue to advance launch plans from Space Hub Sutherland.1085  In May 
2019, the Science Minister Chris Skidmore, announced that other prospective spaceports 
could apply for a share of £2 m fund development fund administered by UKSA for horizontal 
spaceflight to support plans for small satellite launch from aircraft and sub-orbital flight from 
the UK.1086 In June 2019, UKSA and Cornwall Council announced that they intended to make 

 
1081 UKSA, ‘Space launch plans tour the UK’ (UKSA, 13 November 2017) <https://www.gov.uk/ 
government/news/space-launch-plans-tour-the-uk> accessed 18 March 2022. 
1082 UKSA, ‘UK space launch programme receives £50 million boost in Government’s Industrial Strategy’ 
(UKSA, 27 November 2017) <https://www.gov.uk/ government/news/uk-space-launch-programme-
receives-50-million-boost-in-governments-industrial-strategy#full-publication-update-history> accessed 
18 March 2022. 
1083 UKSA, ‘UK Government funding for vertical launch spaceport in Sutherland’ (UKSA, 15 July 2018) 
<https://www.gov.uk/government/news/uk-government-funding-for-vertical-launch-spaceport-in-
sutherland> accessed 18 March 2022;  UKSA, ‘One giant leap: Vertical launch spaceport to bring UK 
into new space age’ (UKSA, 15 July 2018) <https://www.gov.uk/government/news/one-giant-leap-
vertical-launch-spaceport-to-bring-uk-into-new-space-age> accessed 18 March 2022; UKSA, 
‘Lockheed Martin and Orbex to launch UK into new space age’  (UKSA, 16 July 2018) 
<https://www.gov.uk/government/news/lockheed-martin-and-orbex-to-launch-uk-into-new-space-age> 
accessed 18 March 2022; UKSA, ‘Britain competes for the launch of an estimated 2,000 satellites by 
2030’  (UKSA, 9 August 2018) <https://www.gov.uk/government/news/britain-competes-for-the-launch-
of-an-estimated-2000-satellites-by-2030> accessed 18 March 2022. 
1084 UKSA Sutherland (n 1083); UKSA Vertical launch (n 1083); UKSA, Lockheed (n 1083); UKSA 
Competes (n 1083). 
1085 UKSA, ‘Shetland spaceport boosts UK's plans for launch’ (UKSA, 22 October 2020) 
<https://www.gov.uk/government/news/shetland-spaceport-boosts-uks-plans-for-launch> accessed 18 
March 2022. 
1086 UKSA, ‘From airport to spaceport: £2 million available to develop horizontal spaceflight in the UK’ 
(UKSA, 22 May 2019)  <https://www.gov.uk/government/news/from-airport-to-spaceport-2-million-
available-to-develop-horizontal-spaceflight-in-the-uk> accessed 18 March 2022. 
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up to £20 m available for CAN and US launch operator VO, to develop facilities and operational 
capabilities that would enable small satellite launch from Cornwall in the early 2020s.1087 

Regulatory competition based on increased financial support and subsidies has been 
emphasised by the space industry, and has been managed by the UKSA.   If the UK is to 
attract international investment, the domestic UK space industry needs to be weaned off grant 
finance. Grants, subsidies and state hand-outs are of little interest to international investors. 
International investors focus on Business Plans, Free Cash Flow (FCF) and NPV. The interest 
is in making profits, not getting government hand-outs. It is therefore recommended that the 
UK government stop using subsidies, grants, and similar incentive schemes as part of its 
industrial policy to build the UK space sector. The primes are just ‘farming’ this source of 
government derived income, and local authorities have used it as a funding source to try and 
achieve their local political priorities. The UK space industry needs to develop an 
entrepreneurial commercial culture, and as such the excessive reliance on government for 
support and subsidies needs to be ended, as does the culture of lobbying for financial support 
from government highlighted in section 3.8.   

As an alternative to subsidies, grants and other state hand-outs, it is recommended that the 
UK establish a concessionary system based on the ‘freeport’1088 concept that it has been 
promoting in recent years. The offer of no corporation tax, no import/export tax, no VAT for [**] 
years would attract the interest of entrepreneurs and financiers. Companies should still be 
expected to pay standard pay-roll and local taxes. Instead of the government giving money 
away in the form of subsidies and grants to develop the UK space industry, the focus should 
switch to the government not taking money away from companies it attracts to the UK. Tax is 
a key competitive tool, and one that the sources of funds that the UK is seeking to attract are 
very sensitive to. From the perspective of regulatory competition, tax policy should be a central 
consideration.1089 Though competitive tax policy can be politically contentious, it should be 
remembered that if a company establishes themselves in a jurisdiction because it is attracted 
by a competitive tax structure, the state that does so gives up nothing, as no tax can be 
extracted from a company that chooses not to establish itself in a jurisdiction. What a state 
gains when a business establishes itself in its jurisdiction is higher employment, and the 
economic benefit of increased productivity through investment, and wider economic growth.  
These benefits are a positive net contribution. However, international investors are aware of 
the risk of the obsolescing bargain, and so this policy will need clear legal commitments, 
particularly so as in recent years the UK has developed a reputation for threatening to renege 
on its international agreements. 

 
1087 UKSA, ‘Leading the new space age: government backs ambitious plans for the UK in space’ (UKSA, 
4 June 2019) <https://www.gov.uk/government/news/leading-the-new-space-age-government-backs-
ambitious-plans-for-the-uk-in-space> accessed 18 March 2022. 
1088 Department for Levelling Up, Housing and Communities, ‘Guidance Freeports’ (DLUHC, 23 March 
2023) < https://www.gov.uk/guidance/freeports> accessed 4 June 2023; Department for Business and 
Trade, ‘Freeports in the UK’ (DBT, 2023) < https://www.great.gov.uk/international/content/investment/ 
how-we-can-help/freeports-in-the-uk/> accessed 4 June 2023; Stuart Adam and David Phillips, 
‘Freeports: What are they? What do we know? And what will we know?’ (Institute for Fiscal Studies, 10 
March 2023) < https://ifs.org.uk/publications/freeports-what-are-they-what-do-we-know-and-what-will-
we-know> accessed 4 June 2023. 
1089 Tax Foundation, ‘Taxes in the United Kingdom’ < https://taxfoundation.org/country/united-
kingdom/> accessed 4 June 2023; OBR, ‘The UK’s tax burden in historical and international context’ < 
https://obr.uk/box/the-uks-tax-burden-in-historical-and-international-context/> accessed 4 June 2023; 
Vicky Shaw, ‘UK’s tax burden on course to hit highest level since Second World War’ Evening Standard 
(London, 16 March 2023) < https://www.standard.co.uk/business/money/uk-s-tax-burden-on-course-to-
hit-highest-level-since-second-world-war-b1067810.html> accessed 4 June 2023.  
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6.9  Technology Safeguards Agreement (TSA). 
 
In June 2020, it was announced that the UK and the US governments were working to establish 
the necessary technical and legal safeguards for US space launch vehicle operations from UK 
launch sites as recommended by the CAA’s report. The US State Department had approved 
a Technical Assistance Agreement (TAA) that allowed detailed technical discussions and 
strategic planning to commence. The TAA would allow VO to operate its LauncherOne system 
and Cosmic Girl carrier aircraft from CAN.1090  On the 16 June 2020, the UK and US 
governments signed the US-UK TSA. This treaty enables US companies to participate in 
space launches from the UK and to export space launch technology.1091 The TSA seeks to 
protect US spaceflight technology when it is in the UK in line with the MTCR, while enabling 
UK companies to pursue business opportunities with US partners.   
 
The TSA enables spaceports to utilise both US and non-US operators, launch-vehicles, 
spacecraft and other technology, and so does not disadvantage European spaceflight or 
launch firms.  US export control regulations will continue to apply.  To satisfy the TSA, there is 
a requirement for Controlled Areas at spaceport sites and for segregated areas where access 
is further restricted in order to protect US launch technology. However, UK regulatory and 
investigatory authorities will not be impeded by the provisions set out in the TSA.1092  The UK 
government has sought to implement its obligations under the TSA principally through the SIR 
2021, and through conditions on licences issued for spaceflight activities under the SIA 2018, 
which are discussed in chapters 7 and 8.1093 
 
6.10  Assessment. 

The central questions that this chapter has sought to address are why, and how, did UK space 
policy change in 2010, and what influence did that change have on the subsequent 
development of UK space policy and law? To answer these questions the chapter noted the 
domestic political background of the 2010 General Election, the lobbying efforts of the UK 
space industry, and a fear among Westminster politicians, as expressed in the introduction to 
the 2011 report The Plan for Growth, of economic decline, discussed in section 3.6.  These 
factors resulted in a shift away from the three pillars of UK space policy established between 
1967 to 2009 that were shaped by parsimony, to a more assertive rhetoric of regulatory 
competition. As a result of this shift in policy, the UK took the decision to establish the UKSA, 
to participate in human spaceflight, and to build spaceports. However, all three of these policy 
initiatives never quite escaped the shadow of parsimony.  

This chapter highlights the fact that despite a positive presentation of the prospects for the UK 
space industry considered in sections 3.3, 3.8 and 5.4, there were always significant 
uncertainties. This unstable background forms the environment against which UK space law 

 
1090 UKSA Leading (n 1087). 
1091 UKSA, ‘New US-UK agreement boosts UK’s spaceport plans’  (UKSA, 17 June 2020) 
<https://www.gov.uk/government/news/new-us-uk-agreement-boosts-uks-spaceport-plans> accessed 
18 March 2022. 
1092 Foreign, Commonwealth and Development Office, UK-US Technology Safeguards Agreement 
(TSA) for Spaceflight Activities: Understanding the TSA, 8 February 2021 < 
https://www.gov.uk/government/publications/ukusa-agreement-in-the-form-of-an-exchange-of-notes-
between-the-united-kingdom-and-the-united-states-of-america-on-technology-safeguards-associated 
/uk-us-technology-safeguards-agreement-tsa-for-spaceflight-activities-understanding-the-tsa> 
accessed 5 November 2022.  
1093 UKSA, ‘How we are promoting spaceflight from the UK (Guidance)’ (UKSA, 4 October 2021) 
<https://www.gov.uk/guidance/how-we-are-promoting-and-regulating-spaceflight-from-the-uk> 
accessed 18 March 2022. 
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and regulation have developed, and understanding this uncertainty explains many of the 
sudden ‘about turns’ encountered when researching UK space policy.  This may explain why 
the CAA rather than the UKSA was appointed as the Space Regulator in 2021, and it may also 
explain why the SIA 2018 and the SIR 2021 reflect more the values of a bureaucratic culture, 
as described by Morrow,1094 rather than those committed to an aggressive policy of regulatory 
competition as set out in The Plan for Growth. This would account for the scathing criticism of 
the CAA made on the 1st March 2023 before the Science and Technology Committee by Space 
Forge, a participant in the failed VO 'Start Me Up' mission from CAN  in January 2023.1095 

 

  

 
1094 ‘One of the major problems of bureaucracy in modern public administration is best illustrated by the 
behavior of bureaucrats. They come in a variety of types and harbor varying views of how best to serve 
the public. However, by and large they are motivated by a strong drive for security and an accompanying 
insensitivity to the principles of democracy. They are prone to treat those who come to them for service 
(clients) as subordinates to whom the rules and regulations of their agency must be applied literally 
without exception, paying little or no attention to the inevitable differences that exist among clients' 
needs, motivations, and emotions. The decisions of bureaucrats become detached and insensitive to 
variations in needs among clients. Bureaucrats apply the rules of their agencies strictly; that is the 
essence of their jobs as they see them.' 'Bureaucrats do their jobs according to the rules because they 
take few risks in doing so. They can easily account for their actions by referring to the number of clients 
served, audits made, checks written, and so on. The question as to whether the clients received what 
they needed, or the audits conducted and the checks written were all necessary, is, by and large, 
irrelevant.' 'The significance of both the instinct for self-preservation and bureaucratic professionalism 
for policy development is profound. These factors are rooted in the internal sociology and momentum 
of administrative agencies. They work hand in hand with the quest for security and survival, which as 
noted earlier, is motivated by self-interest. In fact, bureaucrats find virtually no conflict among the forces 
that drive them to represent themselves, their agency, their profession, and allied interest groups when 
they make a policy decision.'  'Furthermore, the funds that support public agencies do not come from 
profits that they (the agencies) must produce. Instead, funding comes from general revenue. 
Consequently, public administrators can afford to ignore or sidestep the question of efficiency in 
selecting policies. The result is to substitute the factors discussed earlier - interest-group demands, the 
self-preservation instinct, professionalism - as criteria for sound policy selection. In effect, taxpayers 
provide the resources for public agencies to do what is in their own best interest. Therefore, it is not 
uncommon for the public bureaucracy to produce goods that are either excessive, unusable, or faulty 
from a 'public interest' point of view. Such activity is counter to the necessary standard of economic 
efficiency that exists in the private sector.' Morrow (n 8) 14-17. 
1095  Parliamentlive.tv, Science and Technology Committee, Wednesday 1 March 2023, Subject: UK 
space strategy and UK satellite infrastructure <https://parliamentlive.tv/Event/Index/6846e39a-7371-
4b47-8c2a-57754c35ab80> accessed 3 March 2023; Select Committee on Science and Technology, 
Oral evidence: UK Space and UK satellite infrastructure (HC 100, Wednesday 1 March 2023) 
<https://committees.parliament.uk/oralevidence/12737/pdf/> accessed 29 May 2023. 
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Chapter 7.  Legal Framework. Part 1: Supervision and Oversight.                                                        

7.1  Introduction.    

The next three chapters are the bedrock of the research, and they cover the legal framework 
governing UK space activities in detail. This chapter covers supervision and oversight, chapter 
8 covers licencing, and chapter 9 considers space activities. As the OSA 1986 and the SIA 
2018 only establish a broad legal framework, the analysis will focus on the SIR 2021 which 
implement the SIA, and on the extensive set of Guidance notes prepared by the CAA as these 
provide the best explanation of the CAA’s interpretation of the UK’s space regulatory 
framework.       

The three chapters address the central research question as to whether the UK legal and 
regulatory structure for space is appropriate for achieving the government’s objective of 
growing the UK space economy. This chapter seeks to determine whether the system of 
oversight and supervision makes the UK an attractive place to engage in, and invest in,  space 
activities.  The CCCC framework is applied to determine whether the UK has a legal and 
regulatory structure for space that is not overly complex, which is clear as to what the legal 
and regulatory provisions require, which offers to investors the essential certainty they need 
as to the interpretation of the law, and where compliance does not impose undue cost burdens.  

The research question is also addressed by determining how the UK’s space strategy is 
shaped by a concern for regulatory competition, and whether the policies pursued, and the 
laws and regulations put in place, are consistent with that strategy. This is done by identifying 
the tensions that exist between the laws and regulations put in place, and by seeking to 
understand how ‘flexible’ the CAA, as the Space Regulator, is likely to be when considering 
the necessary trade-offs required to pursue a strategy of regulatory competition in a global 
space market when balanced against other policy objectives. The pragmatic research 
methodology applied seeks to ground an understanding of the law and regulation in the 
practical reality of the need for active international public and private sector engagement.  To 
achieve its objective the UK government will need to understand and respond to the 
perspectives of its target market.                                                                                        

Section 7.2 places the national regulatory obligation of supervision and oversight of UK space 
activities within the framework of international law. Section 7.3 sets out the legal framework 
established by the OSA, the SIA and SIR. Section 7.4 considers the regulators duties and 
powers, before section 7.5 focuses on those matters the regulator must be satisfied with before 
a licence can be issued. These issues include satisfying the requirements as to safety, security 
(both national and operational security), financial and technical resources, training, 
qualifications and medical fitness, the environment, and insurance.  Section 7.6 outlines the 
regulators monitoring and enforcement powers, the investigation of spaceflight accidents, and 
the right to appeal any decision made. Section 7.7  provides an assessment from the 
perspective of regulatory competition.  

7.2  National Space Law 
                           
States usually seek to comply with their international obligations by introducing national 
legislation and regulations which confer licensing or authorisation powers on the state.  These 
powers determine the requirements a licensee must meet, and set out the obligations of each 
licensee.1096  As discussed in chapter 2, UK national space legislation seeks to reflect the two 
key provisions of the OST. Article VI requires a State Party to take responsibility for the 

 
1096 UKSA 2014 (n 201). 
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activities of their private citizens in outer space through a licencing regime that authorizes 
those activities and through which it provides continuing supervision. Article VII provides that 
State Parties are liable for any damage caused through the launch of a space object, or its 
component parts, from their territory to another State (including its natural and corporate 
persons) whether such damage is caused on Earth, in the air, or in space, which can be 
attributed to the activities of their nationals.1097 These international legal obligations were 
strengthened in the Liability and Registration Conventions, and so have a significant influence 
on the formation of national space law.1098  However, as noted in chapter 2, the provisions of 
these treaties are broadly framed, and key terms are often badly defined, or not defined at all, 
which gives significant scope to national legislators to enter into regulatory competition when 
they seek to define their framework to regulate space activities. Nevertheless, Articles VI and 
VII provide the essential connection between the international space law regime and national 
legislation and regulation of space activities.   

With regard to activities in space, when the UK is the “launching” State, it has responsibility for 
all the “space objects” launched from its territory by its citizens. That responsibility is evidenced 
by entering that object on its national register (Article VIII), and by informing the UN. In so 
doing, it assumes unlimited liability for any damage resulting from the launch of the object. 
National and international law also frame the discussion of the UK regulation of safety, 
security, the environment, and the determination of responsible behaviour in space. Safety is 
seen as the prime concern, and the regulatory response has been to try and establish a 
stringent hazard management process combined with an insurance requirement to cover both 
national and international risks. The issue of security, which includes the activities of the 
military in space, is shaped by both national and international concerns.  

7.3  UK Space Law and Regulation.      

The UK’s space law consists of the OSA 1986 and the SIA  2018.  Until the passing of the SIA, 
all UK space activities were authorised under the OSA. With the passing of the SIA, the OSA 
will continue to regulate space activities by UK citizens that are undertaken abroad. The SIA 
will in future govern space activities undertaken from the UK. The SIR 2021 implement the 
SIA. The detail on how the OSA and SIE will be administered, and how the SIR is to be 
interpreted, is provided by the CAA’s Guidance notes. The key features of each of the OSA, 
SIA and the SIR will now be outlined to frame the subsequent detailed analysis.                                         

7.3.1  The Outer Space Act, 1986 (OSA). 

The OSA was passed in 1986 and came into force on 31 July 1989.1099 Reflecting the low 
priority then attached to space, the UK took almost 20 years to implement the obligations it 
had assumed under the 1967 OST into domestic law.1100  For nearly 25 years the OSA was 
administered by the BNSC. With the establishment of the UKSA, amongst its functions was 

 
1097 Dunk (n 45) 5,  117-118; Harrington (n 56) 59. 
1098 The Liability Convention makes the State liable for the activities of its citizens in space by imposing 
unlimited liability on the State. Under the Registration Convention the “launching State” has quasi-
territorial jurisdiction over registered “space objects”. Michael Newman (UNOOSA), ‘The legal regime 
of outer space – An overview of fundamental principles of international space law’ (United Nations/Chile 
Conference on Space Law and Policy: Governance and Legal Perspectives on Space Activities in Earth 
Orbit and Beyond’ Virtual,  2022 <https://www.youtube.com/watch?v=X0ZifwlItKQ&ab_channel= 
UNOfficeforOuterSpaceAffairs> accessed 10 May 2022;  Dunk (n 45)  5.  
1099 Lyall and Larsen (n 22). 
1100 “Scuttlebutt has it that the UK had not noticed the obligations that it had undertaken until the 
Japanese Government, intending to implement its own obligations under the OST, inquired what the 
UK had done.” Lyall and Larsen (n 22) comment in footnote 135 on page 432. 
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the operation of the 1986 Act.1101 Responsibility for the OSA now rests with the CAA.  
Jurisdiction under the OSA is in personam, rather than territorial.1102  The OSA set out ‘an 
insurance-based licensing regime’.1103 It was designed as a simple regulatory framework that 
was limited to essential technical checks so as to not require a significant increase in UK 
government resources for oversight.1104 As a result, as noted in chapter 5, it came under 
constant criticism from the UK space industry. 

The OSA covered articles VI, VII and IX of the OST 1967; article I-IV of the Liability Convention 
1972; and articles I-IV of the Registration Convention 1975. It is divided into four parts which 
provide for i) the application of the Act, ii) the licensing of activities,1105  iii) other controls, and 
iv) general provisions.  The OSA covers authorisation1106 and supervision1107  of space 
activities, responsibility and liability, and the registration of space objects.1108 Space activities 
include space science and technology, space research and exploration, and space education.   

The OSA provided the legal and regulatory framework for space activities carried out by 
organisations established in the UK and by UK nationals, wherever conducted.  Under section 
1 it requires that UK nationals, Scottish firms and bodies incorporated under the law of any 
part of the UK, to obtain a licence from the Secretary of State in order to launch, procure a 
launch, operate a space object and any activity in outer space.  The objective of section 2 is 
to include within the scope of the Act anyone who may cause the UK to have responsibility for 
their activities under the UN space law treaties. Under section 3(2)(b) and 3(3), an entity may 
be exempt from the licencing requirements where the UK government has an arrangement 
with another state under which the UK’s obligations under the space law treaties are fulfilled. 
Subject to that exception, under section 3(1), no one may carry on any of the activities listed 
except under the authority granted by the Secretary of State.   

Under section 4, administrative duties and powers are assigned to the Secretary of State.   
Section 4(2) provides that the Secretary of State may issue a licence if satisfied that public 
health and the safety of persons are adequately protected, the UK’s international obligations 

 
1101 Lyall and Larsen (n 22)  433. 
1102 The Outer Space Act 1986 applies to United Kingdom nationals, Scottish firms, and bodies 
incorporated under the law of any part of the United Kingdom. The Act was extended through Orders in 
Council to Crown Dependencies and British Overseas Territories. Mosteshar Keio (n 23) 2; Mainura (n 
126) 4704, 4706. 
1103 Mainura (n 126) 4704, 4708. 
1104 Mainura (n 126) 4704, 4705, 4708. 
1105 The OSA gives the Secretary of State the power to issue licences for the launch and operation of 
space objects and the carrying out of other activities in outer space by persons connected with the UK, 
whether carried on in the UK or elsewhere. It sets out the procedure to get a licence to undertake space 
activities and provides the Minister with the power to determine licence conditions, application process, 
time limits, required supporting documents, and the setting of fees. There are three exceptions to the 
requirement for a licence. A licence is not required if:  i) a person is acting as an employee or agent of 
another person; ii)  arrangements have been made, certified by an Order in Council,  between the UK 
and another country to secure compliance with the UK’s international obligations in respect of its space-
related activities; iii) if the Secretary of State is satisfied that the requirement is not necessary to secure 
compliance with the international obligations of the UK. 
1106  The authorisation system was assisted by the ‘Revised guidance for applicants – Outer Space Act 
1986’ and ‘Outer Space Act 1986 Licence Application Form - Notes to help you complete the form’, 
issued by the UK Space Agency. Mainura (n 126) 4704, 4707. 
1107 The supervision of space activities was done by giving the Minister the power to revoke, vary or 
suspend the licence, and to enforce legally the directions made.  
1108 Section 7 of the OSA sets out the registration regime of space objects launched by the UK. The UK 
Space Agency currently acts on behalf of the Secretary of State and is responsible for maintaining the 
national register of space objects. Mainura (n 126) 4704, 4709. 
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(including those under the space law treaties) are secured, and if UK national security is not 
impaired. Under section 4(3) the Secretary of State has the power to issue regulations 
implementing the Act. The powers under section 4(3) relate to the form and content of licence 
applications, the procedures for processing the application, time limits and the setting of a 
licence fee. These powers were initially exercised by the BNSC, and the requirements that 
they developed were subsequently applied by UKSA, and they are now exercised by the CAA. 

Section 5 sets out the terms for the grant of the licence. The issue of a licence, under section 
5(2)(a) is conditional on the UK government being able to inspect the launch facilities, and the 
equipment being used in the launch, including the launch vehicle. Under section 5.(2)(b) and 
(c) the applicant must provide all necessary information concerning the date and location of 
the launch, and the basic parameters of the intended orbit for the space object being launched, 
as well as access to all documentation relevant to the launch. The licence conditions also 
require advanced approval of any deviation from the planned trajectory; assurance of 
adequate environmental protection; affirmation that there would be no interference with the 
activities of others; assurance that breach of UK international obligations will be avoided; and 
assurance as to adequate protection of UK national security.  The licensee is also required to 
comply with UK requirements regarding disposal of the payload in outer space for the 
mitigation of space debris, or for “graveyard” disposal in an appropriate case.  Section 6 
permits the transfer of a UK launch licence at the discretion of the Secretary of State. 
Licensees must comply with the law or forfeit the licence. The Secretary may revoke or 
suspend a licence if its conditions no longer exist or if its termination or suspension is required 
for reasons of public health, national security or is necessary to comply with UK obligations 
under the international space treaties.  Schedule 10 of the SIA, inserted section 6A into the 
OSA. This section allows appeals against the decisions of the Secretary for State.  

Section 7 of the OSA requires that the launch of space objects be registered in compliance 
with the Registration Convention. A national registry of space objects is maintained and is 
open for public inspection on payment of a fee.  A Supplementary Registry of Space Objects 
is also maintained which itemises objects that have been licensed by the UK but where other 
states are the formal state of registry. Section 8 gives the Secretary of State the power to ask 
a court to issue an injunction to secure compliance to enforce the terms of a licence. Under 
section 9, the court may, after findings and on reasonable grounds “issue a warrant authorising 
a named person acting on behalf of the Secretary for State to do anything necessary to secure 
compliance with the international obligations of the United Kingdom or with the conditions of 
the licence’.  

Section 10 requires the indemnification of the UK government resulting from claims in respect 
of loss or damage caused by the activities of the licensee. This is usually achieved through 
insurance as set out under section 5(2)(f). The licensee is required to obtain insurance from 
the public insurance market to compensate third parties on the surface of Earth that may be 
injured by its space objects, or in space by the fault of the licensee that would incur UK liability 
under the Liability Convention.  In 2011 the UKSA reviewed the OSA, and it was amended in 
2015 to allow the introduction of a liability cap.1109 Full indemnification of a licensee’s potential 
liability to the UK government arising from the activities authorised by the license is not now 
required. Section 12 of the Deregulation Act of 2015 amended sections 3, 5 and 10 of the OSA 
to permit the limiting of the liability of the licensee to a specific level, with the UK government 
covering liabilities in excess of that limit.  

 
1109 Lyall and Larsen (n 22)  433. 
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Section 12 sets out the offences under the Act, which may result in fines and other penalties.  
Under section 12(4) violations that are committed abroad are considered to have been 
committed in the UK and so are subject to enforcement under UK law. However, under section 
12(5) “it is a defence for the accused to show that he used all due diligence and took all 
reasonable precautions to avoid the commission of the offence”.   The OSA has been extended 
to several territories for which the UK is responsible.  

Going forward, the SIA 2018 and the regulations and rules made under that Act, will regulate 
spaceflight and associated activities carried out in the UK. As discussed in more detail in the 
next section, the OSA will continue to regulate activities carried out overseas by UK entities 
for the procurement of an overseas launch of a space object, and for the operation of a satellite 
in orbit from an overseas facility by a UK entity.1110 

7.3.2  The Space Industry Act, 2018 (SIA) 

Following consultations with business and the public, the Conservative/Liberal coalition of 
2010-15 decided to do more to encourage the UK space sector.1111 The Modern Transport Bill, 
announced in the 2016 Queen’s Speech, intended to bring forward legislation to “allow for the 
construction of the first commercial spaceport.’1112 Chris Grayling MP, the Transport Secretary, 
then announced in February 2017 the intention to present a ‘stand-alone’ draft Spaceflight Bill 
dedicated to commercial spaceflight in the UK.  Grayling described the legislation as 
‘fundamental to enabling small-satellite launches and sub-orbital flights from the UK, ensuring 
the UK is well placed to take advantage of a growing global market.’1113  The draft Spaceflight 
Bill was published on 21 February 2017,1114 but it was severely criticised.  It fell with the 
General Election held in June that year.  A fresh Space Industry Bill was published in July 
2017, and after consultation1115 it received Royal Assent on the 15 March 2018 and was 
passed as the Space Industry Act in 2018 after a relatively swift passage through 
Parliament.1116 

The Act sought to address the problem of a lack of access to space which was ‘a barrier to 
growth for the UK space industry’.1117 It observed that UK firms must rely on third countries for 
launch, resulting in delays and increased costs at time of rising international competition, which 
‘present[ed] a barrier to achieving the government’s ambition of a £40 bn space sector by 
2030.’1118  The SIA is a flexible high-level regulatory framework  which gives wide-ranging 
powers to the Secretary of State to make regulations by statutory instruments.1119 The SIA 
regulates all spaceflight activities launched, or controlled, from the UK. This includes space 
activities, sub-orbital activities, and all associated spaceflight activities, as detailed in the 

 
1110 UKSA 2014 (n 201). 
1111 Lyall and Larsen (n 22) 435. 
1112 HC Deb 19 May 2016, vol. 611 cc.170 <https://hansard.parliament.uk/Commons/2016-05-19/ 
debates/2a861196-89be-470c-87ad-e0874fb875a4/CommonsChamber> accessed 15 September 
2021.  
1113 Chris Grayling (n 358). 
1114 Department for Transport, Draft Spaceflight Bill, (Cm 9421, February 2017) <https://assets. 
publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/592928/draft-
space-flight-bill-web.pdf> accessed 15 September 2021. 
1115 Department for Transport, Draft Spaceflight Bill: government response to Science and Technology 
Committee report, (Cm 946522, June 2017) <https://assets.publishing.service.gov.uk/government/ 
uploads/system/uploads/attachment_data/file/621179/cm-9465-print.pdf> accessed 15 September 
2021.  
1116 Newman 2018 (n 130) 1.   
1117 DfT SFB0007 (n 481) p.1.6 Consultation. 
1118 DfT SFB0007 (n 481) p.1.6 Consultation. 
1119 UKSA Guidance (n 1093). 
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guidance provided by the CAA.1120 It requires anyone wishing to undertake such activities to 
obtain the relevant licence.1121                                                                                                 

With the coming into force of section 1(3) of the SIA, the OSA no longer applies to space 
activities carried on in the UK. The OSA, and the amendments made by the Deregulation Act 
2015,1122 still apply to activities taking place overseas, where a UK company is involved.1123 
Therefore, if a UK organisation wishes to operate satellites both from the UK and from 
overseas, then it will need to apply for licences under both the SIA and OSA.1124 The OSA will 
continue to regulate the overseas launch of a space object, where the procurement takes place 
in the UK; and the operation by a UK entity from an overseas facility of a satellite in orbit. 
Licenses granted under the OSA to carry out space activities from within the UK will continue 
to be governed by that Act.   Where a licence application has been made under the OSA, it 
will be assessed under that Act, and if the application is successful, the licence will be awarded 
under the OSA.1125 

The fact that there are two Acts regulating the same set of activities – the distinction being 
made between them being that the OSA regulates space activities taking place abroad, and 
the SIA regulates space activities originating in the UK, adds an unnecessary degree of 
complexity to UK space legislation. It is not clear why the OSA was not repealed and all the 
statutory provisions necessary to provide a legal framework for UK space activity were not 
consolidated in one new single Act. That would have reduced the complexity of the process of 
applying for a licence, provided greater regulatory clarity and certainty, and as space missions 
may well straddle both Acts, have reduced costs. It is recommended that government merges 
the OSA and SIA, and provides a single guidance manual. If all the statutory provisions 
necessary to provide a legal framework for UK space activity were consolidated in one single 
Act that would streamline and reduce the complexity of the process of applying for a licence, 
provided greater regulatory clarity and certainty, and reduce costs. 

7.3.3  The Space Industry Regulations, 2021 (SIR).  

The SIR are the primary set of regulations that implement the SIA, and form the high-level 
framework for commercial spaceflight operations. They cover the licensing of spaceflight and 
associated activities, safety, training and qualifications, security, liability and monitoring and 
enforcement by the regulator. The Spaceflight Activities (Investigation of Spaceflight 
Accidents) Regulations, made under section 20 of the SIA, provide a framework for the 
investigation of accidents.1126  The Space Industry (Appeals) Regulations, made under section 
60 of the SIA, provide a process for appealing against certain decisions of the regulator.1127 

 
1120 Civil Aviation Authority, Guidance for Orbital Operator licence applicants and Orbital Operator 
Licensees (CAP 2210, July 2021) 13 <https://publicapps.caa.co.uk/docs/33/Guidance%20for% 
20Orbital%20Operator%20licence%20applicants%20and%20Orbital%20Operator%20Licensees%20(
CAP2210).pdf> accessed 9 May 2022. 
1121 CAA CAP 2210 (n 1120) 13. 
1122  A 'licence must specify the maximum amount of the licensee's liability to indemnify Her Majesty's 
government in the United Kingdom under section 10 in respect of activities authorised by the licence'.       
  Deregulation Act 2015; Wheeler Space Law Review (n 133). 
1123 CAA CAP 2210 (n 1120) 13. 
1124 ‘The UK-based spaceflight activities would need an orbital operator licence under the SIA and the 
overseas spaceflight activities would be licensed under the OSA.’ CAA CAP 2210 (n 1120) 13. 
1125 CAP 2209 (n 1) 5.  
1126 The Spaceflight Activities (Investigation of Spaceflight Accidents) Regulations 2021, SI 2021/793 < 
https://www.legislation.gov.uk/uksi/2021/793/contents/made> accessed 13 June 2022. 
1127 The Space Industry (Appeals) Regulations 2021, SI 2021/816 < https://www.legislation.gov.uk 
/uksi/2021/816/contents/made> accessed 13 June 2022.  
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The Regulator’s Licensing Rules1128 supplement these regulations, as do the associated 
guidance documents.1129 They set out the rules that govern the information that the regulator 
will require in support of licence applications, as well as other procedural matters. Together, 
these regulations and guidance documents provide the detailed provisions to implement the 
Act.1130 In addition, the ANO applies to the launch in the UK of a vehicle that cannot operate 
above the stratosphere (+/- 50km altitude).1131 

The DfT, BEIS and the CAA jointly developed the SIR. 1132 David Morris, a Conservative MP, 
and the UK’s first appointed national space champion, observed after the critical public hearing 
of the Science and Technology Committee on the 1st March 2023 that: “The problem that we 
have had is that the licensing has been very disproportionate. … It is the licensing which has 
been born out of secondary legislation the CAA themselves had more than a heavy hand in 
reenacting. It was done in lockdown without any scrutiny because nobody was there.”1133 The 
licensing regime established by the CAA through the SIR, therefore reflects the bureaucratic 
perspective of the civil service, as described by Morrow in footnote 1094.  

During the parliamentary passage of the Space Industry Bill, some members of the Science 
and Technology committee questioned whether the insurance and indemnity provisions of the 
Bill would inhibit the UK’s commercial ambitions.1134  It was argued that the insurance 
requirements applied by the regulations on individual satellites would not be competitive for 
multiple satellite constellations. Attempts at imposing a mandatory cap on liability to indemnify 
the government from liability as the Bill progressed through Parliament were unsuccessful.1135 
The final provisions of the SIA left this question to be resolved by public consultation and then 

 
1128 These rules support the CAA's power in regard to the granting and renewal of operator, spaceport 
and range control licences under the SIA. Civil Aviation Authority, Regulator’s licensing rules (CAP 
2221, July 2021)  <https://publicapps.caa.co.uk/docs/33/The%20Regulator%E2%80%99s%20 
Licensing%20Rules%20 (CAP2221).pdf> accessed 13 June 2022; Chesterman and Beattie (127) 6. 
1129 The Civil Aviation Authority has also published the following guidance documents: CAP2194 
Guidance on applications to launch a large rocket under the Air Navigation Order; CAP2210 Guidance 
for orbital operator applicants and licensees;  CAP2211 Guidance for range control licence applicants 
and licensees; CAP2212 Guidance for spaceport licence applicants and licensees; CAP2214 Guidance 
on duties for all licensees under The Space Industry Act 2018; CAP2215 Guidance for the assessment 
of environmental effects; CAP2216 Guidance on appealing decisions made under the SIA and OSA; 
CAP2217 Guidance on security matters for applicants and licensees; CAP2218 Guidance on liabilities 
and insurance; CAP2219  Guidance on the investigation of spaceflight accidents; CAP2352 
Guidance for the public consultation approach for the assessment of environmental effects.  Civil 
Aviation Authority, ‘List of Spaceflight Publications’ (CAA) <https://publicapps.caa.co.uk/ 
modalapplication.aspx?catid=1&pagetype=65&appid=11&mode=list&type=subcat&id=42> accessed 2 
June 2022. 
1130 UKSA 2014 (n 201); UKSA, ‘UK commercial spaceflight: apply for a licence, Guidance’ (UKSA, 29 
July 2021) <https://www.gov.uk/guidance/uk-commercial-spaceflight-apply-for-a-licence> accessed 18 
March 2022. 
1131 Wheeler (n 133). 
1132 The Space Industry Regulations 2021, SI 2021/792, <https://www.legislation.gov.uk/uksi/ 
2021/792/contents/made> accessed 13 June 2022.  
1133 Jacob Paul, ‘Future rocket launches from British soil at risk as Europe primed to pull ahead’ 
Express (London, 1 March 2023) <https://www.express.co.uk/news/science/1741029/uk-space-caa-
virgin-orbit-space-forge-david-morris-mp> accessed 3 March 2023; STC Oral Evidence (n 1095). 
1134 Newman 2018 (n 130) 3. 
1135 Ian Sample, “Plans for British spaceports ‘in danger of being grounded by poor legislation’” The 
Guardian (London, 29 April 2017)  <https://www.theguardian.com/science/2017/apr/29/plans-for-british-
spaceports-in-danger-of-being-grounded-by-poor-legislation> accessed on 8 April 2018. 
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to be enacted by means of delegated legislation.1136  The insurance provisions of the SIA have 
been a point of contention, for which the UK government has been criticised.1137 

Between October and November 2020,  the government ran two consultations to seek views 
on: i) the operability and effectiveness of the draft space industry regulations, and associated 
guidance and supporting documents (this consultation opened in July 2020),1138 and 2) the 
government’s approach to liabilities, insurance and charging (this consultation opened in 
October 2020).1139  The second consultation presented a fourth set of draft regulations, The 
Space Industry (Liabilities) Regulations, and associated guidance, which were subsequently 
incorporated into the SIR.1140 In response to the liability, insurance and charging consultation 
the government committed to reviewing the key liability and insurance concerns and proposals, 
and it also gave a commitment to reviewing in the NSS published on 27 September 2021.  To 
satisfy these commitments the government published on the 22 October 2021 a call for 
evidence that would assist in policy development with regards to the in-orbit operator liability 
limit, assessment of the alternatives to traditional third-party liability insurance, and a change 
from setting orbital operator liability limits and insurance requirements from €s to £s.1141 A third 
consultation was published In February 2021 on the environmental objectives that the 
regulator would be required to consider, and on the draft guidance for the regulator on the 
interpretation of those objectives.1142 The outcome of the consultation of the environmental 
objectives that the regulator will need to take account of was released on the 25 June 2021.1143 
Following the completion of the public consultation, the government response and 
Parliamentary debates, the final regulations were laid before Parliament on the 8 July, and 
they came into force on 29 July 2021.1144   

 
1136 Newman 2018 (n 130) 3. 
1137 Miles Carden, former CEO at Spaceport Cornwall, commented on the FT article: “It seems after a 
lot of campaigning over many years the message hasn’t got through. A sensible launch liability cap that 
is equivalent to competing nations, underwritten by U.K. Gov is critical or we won’t be competitive, it is 
that simple”. Peggy Hollinger, ‘UK risks failure with push into space flight, says industry. Sector claims 
government has proposed flawed regulation that lacks a liability cap’ Financial Times (London, 11 June 
2021) <www.ft.com/content/39b6f0e1-409b-412a-862d-87158df3222a?> accessed 27 June 2021. 
1138 The original consultation sought views on the draft regulations and guidance documents needed to 
operate a spaceport or to carry out spaceflight activities from the UK.  This consultation ran from 29 July 
2020 to 11:59pm on 21 October 2020.   UKSA, ‘Spaceport and spaceflight activities: regulations and 
guidance, Guidance’ (UKSA, 29 July 2020) <https://www.gov.uk/government/consultations/spaceport-
and-spaceflight-activities-regulations-and-guidance> accessed 18 March 2022. 
1139 This consultation ran from 13 October 2020 to 11:59pm on 10 November 2020. UKSA Guidance 
2020 (n 1138). 
1140 Chesterman and Beattie (n 127) 6; Alden Legal LLP, ‘Regulatory Briefing’ (Alden Legal, June 2021) 
< https://wearealden.com/alden-orrery-regulatory-briefing-june-2021/> accessed 7 November 2021. 
1141  UKSA, ‘Consultation outcome Government response: Call for evidence to inform orbital liability and 
insurance policy’ (UKSA, Updated 23 June 2022) <https://www.gov.uk/government/consultations/ call-
for-evidence-to-inform-orbital-liability-and-insurance-policy/outcome/government-response-call-for-
evidence-to-inform-orbital-liability-and-insurance-policy> accessed 5 November 2022. 
1142 Chesterman and Beattie (n 127) 6. 
1143 Department for Transport, Consultation outcome Commercial spaceflight: environmental objectives 
for the spaceflight regulator (DfT, 25 June 2021) < https://www.gov.uk/government/ 
consultations/commercial-spaceflight-environmental-objectives-for-the-spaceflight-regulator> 
accessed 7 November 2021.  
1144 Department for Transport, British spaceflight to become reality as government provides launchpad 
for spaceports, News Story (DfT, 24 May 2021) <https://www.gov.uk/government/news/british-
spaceflight-to-become-reality-as-government-provides-launchpad-for-spaceports> accessed 18 March 
2022; Department for Transport, Lift off for UK spaceflight as regulations passed, News Story (DfT, 29 
July 2021 <https://www.gov.uk/government/news/lift-off-for-uk-spaceflight-as-regulations-passed> 
accessed 18 March 2022. 
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The objective of the SIA and the SIR has been to provide a competitive regulatory framework 
to try and to build up the momentum required to develop the UK space industry by attracting 
international investment. With this in mind, the declared strategy of the CAA is to bolster the 
UK’s space growth strategy by facilitating the development of “world leading regulations and 
innovative technologies”.1145 Whether the CAA can enable a ‘first-mover’ advantage as part of 
a policy of regulatory competition will be evaluated in due course. The Regulators powers and 
duties under the SIA now need to be examined using the CCCC framework. 

7.4  The Regulators Duties and Powers. 
 
Section 2 of the SIA is titled ‘Duties and supplementary powers of the regulator’. Sub-section 
1 sets out the principle that the regulator has a priority duty to secure public safety.  Sub-
section 2 states that the regulator must exercise its functions ‘in the way that the regulator 
thinks best calculated to take into account’ a broad range of interests, requirements, and 
obligations.1146  This clause gives the CAA wide discretion, and from the perspective of an 
applicant for a licence this flexibility represents an acute risk. Although the intention was to 
provide the regulator with flexibility when appraising new issues, the phrase ‘thinks best 
calculated to take into account’ lacks clarity, and the sub-clauses introduce a significant 
amount of uncertainty as to interpretation through the use of undefined and imprecise words 
such as ‘interests’ and ‘requirements’.  
 
Sub-section 3 states that if ‘there is a conflict in the application of the provisions of subsection 
(2), in relation to that case the regulator must apply them in whatever way the regulator thinks 
reasonable having regard to the provisions as a whole.’ This clause recognises the potential 
for conflicting interpretations of sub-section 2, but instead of providing clarity it compounds the 
uncertainty by giving the CAA the untrammelled power to ‘apply them in whatever way the 
regulator thinks reasonable’. If that wide definition of the CAA’s powers is not sufficient cause 
for concern, sub-section 4 states that the regulator ‘may do anything that is calculated to 
facilitate, or is conducive or incidental to, the performance of any of the regulator's functions 
under this Act.’ ‘Calculated’ or ‘conducive’ are subjective evaluations, and ‘incidental’ is a 
phrase that bestows wide latitude in terms of action. This power is limited by sub-section 5 
which states that this power ‘is subject to any restrictions imposed by or under any enactment.’  
 
What this implies is that the CAA’s wide discretionary powers are likely to be defined over time 
by the mistakes it makes which cause Parliament or the courts to intervene and restrict the 
exercise of that power. This is not a sound base on which to build a regulatory regime as its 
complexity, derived from the lack of clarity and certainty, will lead to confusion, and that will 
contribute to increased costs. For this reason, the Chair of the Science and Technology 
Committee, Greg Clark MP, on the 1st March 2023 in a public hearing expressed concern as 
to whether the CAA was the right body to be entrusted with space regulation.1147    
 
The cost of applying for authorisation in terms of both resources and time required is likely to 
be high. The CAA has indicated that a launch license application will take between 9 to 18 
months. The license issued to VO for its recent launch attempt took 15 months.  Few 

 
1145 Turner (n 1037).  
1146 Space Industry Act 2018, s 2(2). ‘The regulator must exercise the regulator's functions under this 
Act in the way that the regulator thinks best calculated to take into account— (a) the interests of persons 
carried by spacecraft or carrier aircraft; (b) the requirements of persons carrying out spacecraft activities; 
(c) the interests of any other persons in relation to the use of land, sea and airspace; (d) the 
requirements of persons with interests in property carried by spacecraft; (e) any environmental 
objectives set by the Secretary of State; (f) the interests of national security; (g) any international 
obligations of the United Kingdom; (h) any space debris mitigation guidelines issued by an international 
organisation in which the government of the United Kingdom is represented.”  
1147 STC Oral Evidence (n 1095) Q 590. 
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businesses, less so start-ups and small-medium enterprises (SME), will have the resources to 
take on the risk of applying for a licence to take on a new innovative space activity where there 
is significant uncertainty as to the authorisation process. This point was articulated by Joshua 
Western, Space Forge’s CEO, in scathing criticism of the CAA made on the 1st March 2023 
before the Science and Technology Committee.1148 In time, in an evolutionary process, this 
uncertainty may be diminished through the publication of more comprehensive and clearer 
guidelines, but getting to that point is the challenge.  
 
7.5  Regulatory Matters.                                                     

The SIA sets out a number of matters that the CAA has to be satisfied of before a licence can 
be granted.  Satisfying the CAA is an important part of the process of applying for a licence.1149  
Section 8 of the SIA gives the CAA the discretionary power to grant a licence if the ‘regulator 
thinks fit’.  In exercising this power, the CAA considers matters which are summarised in 
subsections (2) and (3) of section 8 of the Act.1150 The CAA will consider the same matters if 
asked under Section 15 of the Act to consent to the transfer of a licence.1151   
 
Wide discretionary powers as implied by the phrase, the ‘regulator thinks fit’, from the 
perspective of a prospective licensee, raise concerns as to what may be a regulatory process 
distinguished by the arbitrary exercise of the CAA’s judgement. A lack of certainty as to the 
time required for the CAA to manage the licencing process is a concern, as time has a cost, a 
point forcefully made by Patrick McCall, a Non-executive Director at Space Forge, to the 
Science and Technology Committee.1152  Though there may be as a matter of public law 
constraints on the exercise of discretion, if the constraint requires an SME rapidly running out 
of money, to take the regulator to court, then there is effectively no constraint on the exercise 
of discretion by the Regulator. If the CAA gets a reputation for a ‘civil servici’1153 approach, 
then applicants will avoid the UK which defeats the objective of the UK trying to develop the 
regulations to build its space sector.    
 
7.5.1  Safety.  
 
‘Safety’ is an issue identified in the initial spaceflight consultation as needing to be established 
at the heart of the supervision and oversight process. The CAA defines its primary duty as the 
obligation to exercise its regulatory functions to secure public safety.1154 Section (2)(1) of the 
SIA states that the CAA must exercise the regulator's functions with regard to spaceflight 

 
1148 Mr Western said: “Quite frankly, it cost us more to license our satellite than it actually did to launch 
it.” He noted that other nations, such as Portugal and the US, have a smoother regulation process, and  
the “pace” is much quicker, with engagements on a weekly basis. A launch in Portugal was stated to 
cost up to 15 to 20 times less than in the UK due to the differing pace in the licensing process. STC Oral 
evidence (n 1081)  Q 533; Lindsay Clark, ‘UK space faces cash freeze unless watchdogs step up’ The 
Register (London, 2 March 2023) <https://www.theregister.com/ 2023/03/02/uk_space_investment/> 
accessed 3 March 2023;  Paul (n 1133). 
1149 HMG Regulation 2021 (n 1132).   
1150 CAP 2209 (n 1) 24. 
1151 CAP 2214 (n 1) 13;  SIA 2018 (n 1(a)). 
1152 ‘I would go even further than that. Josh just talked about this, but his costs in terms of interacting 
with the CAA—the regulatory costs—were more than his launch costs. That is a really important point. 
So even if the UK came back and said, “We’ll do the launch for free,” I would still say, “Josh, you 
shouldn’t do that because of the time, and, more importantly, the risk around time.” Every month is one 
24th of Josh’s company’s life, with his current cash. You can’t run the risk of additional delay through 
regulatory process.’ STC Oral evidence (n 1095) Q536. 
1153 ‘Katherine Fletcher: You will forgive me—as a former businesswoman, this does sound very civil 
servicey. Consultations have been had, chats have been had and nothing has been delivered.’ STC 
Oral evidence (n 1095) Q609.  
1154 CAP 2209 (n 1) 15. 
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activities with a view to securing public safety. That duty has priority over subsections (2) and 
(3), as previously noted. Under section 9 of the SIA, the regulator must not grant an operator 
licence unless satisfied that the core principles in regard to safety are met.   

Section (2)(6) of the SIA provides a definition of ‘public safety”, which means ‘the health and 
safety of members of the public (see subsection (7)) and the safety of their property.’ Sub-
section 7 states that ‘Regulations may prescribe the meaning of “members of the public” for 
the purposes of any provision of this Act that refers to public safety. The regulations may 
provide that a person who is voluntarily in close proximity to a source of danger is not a 
member of the public for any such purposes.’   

This clause effectively states that the regulator may make up their own definition of who is, or 
is not, a ‘member of the public’. It is assumed that this latitude will be circumscribed by public 
law requirements as to the need to act reasonably,1155 as well as in conformity with the 
principles of statutory interpretation. However, this is another example of the poor drafting of 
the SIA. This matter should have been settled by Parliament through statute with a clear 
definition provided. 

Section 9(1) of the SIA concerns the safety issues that must be addressed for the grant of 
operator licences. Section 9(2) requires that an assessment has been carried out of the risks 
to the health and safety of individuals undertaking a prescribed role or capacity in the activities 
to be authorised by the licence.1156 Section 9(4) requires that all reasonable steps have been 
taken to ensure that risks to the health, safety and property of persons who are not acting in a 
prescribed role or capacity are as low as reasonably practicable (ALARP).  

Overall, other than the point noted above, the safety requirements set out for each licence type 
are practical and reasonable and similar to those encountered in civil aviation. Though the 
ALARP principle is well understood, and the guidance provided by the CAA on demonstrating 
ALARP for the various licence types is sound,1157 the interpretation of ALARP by the CAA and 
the administrative bureaucracy has, however, been criticised as being too subjective, and 
clarity is needed.1158 Nevertheless, the safety requirement is one that licence applicants should 
be expected to be able to address to the satisfaction of the regulator, the main issues, however, 
are the time it takes to do so, and the cost.  

 

 

 
1155 The decision was “so absurd that no sensible person could ever dream that it lay within the powers 
of the authority” [229] has become known as Wednesbury Unreasonableness.  Associated Provincial 
Picture Houses Ltd v Wednesbury Corporation [1948] 1 KB 223, [1947] EWCA Civ 1. 
1156 ‘For the purposes of section 9(2), there are no prescribed roles or capacities that relate to orbital 
only activities. Therefore, applicants for an orbital operator licence do not have to address this 
requirement. CAA CAP 2210 (n 1120) 14. 
1157 Civil Aviation Authority,  Principles and guidelines for the spaceflight regulator in assessing ALARP 
and acceptable risk (CAP 2220, July 2021) 2 <https://publicapps.caa.co.uk/docs/33/Assessing 
%20ALARP%20 and%20 acceptable%20risk%20(CAP2220).pdf> accessed 10 May 2022. 
1158 ‘Joshua Western: From my perspective, the CAA have a very sensible initial approach to risk. They 
go for what is known as an ALARP approach— as low as reasonably possible. I am very pleased to say 
that, at Space Forge, we do not deal with radioactive material, because that is far too difficult. However, 
“as low as reasonably possible” is entirely subjective. It could be subjective to the CAA, and it could be 
subjective to the engineering or technical person in receipt of your licence application. It is different 
between countries and even between regulators, so the understanding of the level depends on who is 
reading your application. I hope that makes sense.’ STC Oral evidence (n 1095) Q549; STC 
Parliamentlive.tv 2023 (n 1095). 



147 
 

7.5.2  Security. 
 
The issue of ‘security’ is concerned with addressing the risk of malicious activities.1159 It 
includes ensuring the security of sites and the conduct of activities. It also includes, the often 
difficult to define, concept of ‘national security’ which is influenced by changing political, 
ideological, and geo-political considerations.   

The security requirement of the SIA 2018 in sections 8, 9 and 28, require consideration of a 
series of potential threats. Potential threats include space weather and damage from space 
debris, as well as threats derived from the hostile activities of state actors such as the use of 
ASAT weapons, as well as from criminal activity directed at space assets and systems, such 
as ‘spoofing’. The newly formed UK Space Command has been established to try and secure 
the security of the UK’s national space interests from all these types of threat.1160 The security 
requirement imposed on applications for operator licences can be addressed through 
cybersecurity measures and a range of monitoring systems.  Spaceport licensees must ensure 
appropriate and proportionate levels of security at the spaceport, which would include site 
physical security, access arrangements to controlled or restricted areas, security of supplies, 
hazardous materials, and proper procedures for reporting security incidents. Safety and 
security approaches need to be integrated and complementary.1161 These operational security 
measures and the regulations implementing them are similar to those that apply to most 
airports, and other than the special measures required, such as segregated areas when 
managing US technology, or when a site is designated as Critical National Infrastructure (CNI), 
are not expected to raise any significant difficulties.  

Section 8(2) of the SIA requires when issuing a licence, that the CAA is satisfied that the UK’s 
national security will not be impaired, and that the issue of the licence is consistent with the 
UK’s international obligations and will not damage national interest.1162  This duty requires the 
CAA to enquire in to, and consider, the type of payloads that the launch vehicle will carry as 
part of the application process. An applicant for a launch operator licence intending to carry 
payloads can expect detailed further enquiries from the regulator, using the powers available 
under the Act and regulation 19.1163  This might seem a common-sense approach but in the 
context of geo-political tensions and rivalries, unexpected complications can emerge.1164    
 
Subsections 2(f) and (g) of the SIA require the interests of national security and any 
international obligations of the UK to be considered by the CAA. The difficulty with the exercise 
of this power is that it could result in the regulator having to make very fine judgements of a 
geo-political nature.1165  Holders of operator licences would also need to be aware of the 

 
1159 CAA CAP 2210 (n 1120) 24. 
1160 MoD, UK Space Command, Guidance (updated) (MoD, 23 June 2021) <https:// 
www.gov.uk/guidance/uk-space-command> accessed 15 June 2022; RAF, UK Space Command (RAF) 
<https://www.raf.mod.uk/what-we-do/uk-space-command/> accessed 15 June 2022; Suess (n 110). 
1161 CAP 2212 (n 1) 34. 
1162 CAP 2209 (n 1) 26. 
1163 Civil Aviation Authority, Guidance for launch operator and return operator licence applicants and 
licensees (CAP 2213, July 2021) 19 < https://publicapps.caa.co.uk/docs/33/Guidance%20for% 20 
launch% 20operator%20and%20return%20operator%20licence%20applicants%20and%20licensees 
%20(CAP2213)%20(PR).pdf> accessed 9 May 2022. 
1164 For a discussion of the perceived risks to operational security arising from the proliferation of satellite 
technology see Nicholas Eftimiades, ‘Small Satellites: The implications for national security’ (Atlantic 
Council, May 2022) <https://www.atlanticcouncil.org/in-depth-research-reports/report/small-satellites-
the-implications-for-national-security/ > accessed 12 November 2022. 
1165 South Africa, for example, is a member of the Commonwealth, and it has an active space science 
community that seeks co-operation with the UK, as well as with other nations. Now, if the payload to be 
launched included an Earth Observation (EO) satellite launched on behalf of the South African 
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shifting winds of geo-politics when marketing their services, which could present unforeseen 
difficulties as most space programmes are of long duration. The UK governments position on 
this point as expressed through the CAA, may result in significant uncertainty. Uncertain 
regulation will undermine the UK’s space strategy.  

Geo-political uncertainty has already impacted the UK’s space strategy in a way the UK 
government had not anticipated. After Russia’s military intervention into Ukraine in February 
2022, the Russian Federal Space Agency (Roscosmos), responsible for launches from its site 
in Kazakhstan, requested assurances from the UK that the proposed launch of the next series 
of OneWeb satellites on the 4 March 2022 would not be used for military purposes.1166 When 
the UK government refused to give that assurance, OneWeb was barred from launching by 
the Russian government. Roscomos suggested that a way round the problem would be for the 
UK to sell its stake in OneWeb to a neutral investor. Bharti Enterprises, an Indian company, 
was then the largest shareholder with a 42.2% interest as a result of the UK having failed to 
follow a rights issue.  With India being a member of the BRICS, which has resisted any 
sanctions against Russia, such a proposal was not without commercial merit. The UK 
government rejected that proposal. As such, OneWeb, a company run from London, and bailed 
out of bankruptcy in 2020 by the British government alongside Bharti, each of whom initially 
invested US$ 500 m, was forced to try and find alternative launch services to keep the 
development of its satellite constellation programme on track.1167  

 
government, or more likely a private South African company, that satellite could be used to provide 
critical information to a state hostile to Israel, such as Syria. As South Africa is a member of the BRICS 
alliance (Brazil, Russia, India, China and South Africa), therefore an ally of Russia, which in turn is an 
ally of Syria, it may well be sympathetic to a Syrian request for information. A private South African 
company, managing that satellite from Cape Town, could be directed by the South African government 
to provide that information, and it should be expected that it will comply with that exercise of sovereignty.  
However, the US, a geo-political ally of the UK, has laws prohibition EO of the Israeli/Syrian border. To 
have South Africa provide EO data from that satellite initially launched from the UK, may be deemed 
contrary to the UK’s national interest. The difficulty for the regulator is that the satellite may not be 
launched with that intent, but once in orbit, the regulator would have no power over it as satellites can 
be re-purposed. Satellites managed from overseas can also be transferred to new owners.  Section 
1044 of the 1997 National Defence Appropriation Act (the Kyl Bingaman Act) prohibits a US Government 
Agency from issuing any licence permitting a private operator to collect or disseminate satellite images 
of Israel, unless the resolution of such images is less than the resolution of images regularly available 
for sale in the commercial market.  Lyall and Larsen (n 22)  385; SApeople, ‘South Africa Launches 24-
Hour Space Weather Centre’ SAPeople News (Cape Town, 3 November 2022) < 
https://www.sapeople.com/2022/11/03/south-africa-launches-24-hour-space-weather-centre/> 
accessed 11 November 2022.  
1166 Michael Sheetz, ‘OneWeb’s internet satellites caught in UK-Russia standoff days before launch’ 
CNBC (New Jersey, 2 March 2022) <https://www.cnbc.com/2022/03/02/russias-roscosmos-refusing-to-
launch-oneweb-internet-satellites.html> accessed 15 June 2022; Jason Rainbow, ‘OneWeb leaves 
Baikonur Cosmodrome after Roscosmos ultimatum’, SpaceNews (Hawthorne, 2 March, 2022) 
<https://spacenews.com/oneweb-leaves-baikonur-cosmodrome-after-roscosmos-ultimatum/> 
accessed 15 June 2022; TASS, ‘Roscosmos demands UK government’s exit from OneWeb 
shareholders for satellite launch’ TASS (Moscow, 2 March 2022) <https://tass.com/science/1415139> 
accessed 15 June 2022. 
1167 OneWeb subsequently secured agreement with SpaceX, ISRO and Relativity, to launch further 
batches of its satellites to complete its constellation. Ryan Daws, ‘OneWeb turns to SpaceX for satellite 
launches after Roscosmos snub’ Telecoms Tech (Bristol, 22 March 2022) 
<https://www.telecomstechnews.com/news/2022/mar/22/oneweb-turns-spacex-satellite-launches-
roscosmos-snub/> accessed 15 June 2022; Anatoly Zak, ‘Russia's love-hate relationship with OneWeb’ 
RussianSpaceWeb.com (21 March 2022) <https://www.russianspaceweb.com/oneweb.html> accessed 
15 June 2022; Spacewatch.global, ‘OneWeb to complete constellation and become service ready in 
2023’ Spacewatch.global (Stahnsdorf, 8 November 2022)< https://spacewatch.global/2022/11/oneweb-
to-complete-constellation-and-become-service-ready-in-2023/> accessed 10 November 2022; Rachel 
Jewett, ‘ISRO Launch Returns OneWeb to Flight’ ViaSatellite  (Rockville, 24 October 2022) 
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The UK’s space policy is based on the licencing of private sector operators of spaceports, in 
contrast to most other national space programmes. The powers of intervention by the CAA 
threaten to impose considerable costs on private investors in a spaceport if a launch is 
postponed or cancelled for geo-political reasons. Launch services in Russia are state-run and 
so the costs of any government policy decision, such as the bar on Roscomos launching 
OneWeb satellites, fall directly on the State.  Commercial risks derived from UK national 
security concerns may well make the development of any UK launch capability unviable unless 
it is state-run.  This national security problem arises as a direct result of the UK’s penchant for 
parsimony. Under the initial plan for a competition to build a spaceport, the intention was that 
different sites would compete for government funding. The competitors were all local 
authorities or regional government institutions,  as such the winner would be a state-backed 
spaceport. When the competition was abandoned that put the funding of UK spaceports in the 
domain of the private sector. The regulatory strategy moulded by parsimony was driven by the 
desire to avoid the full cost of developing a launch system falling on the British state. National 
security concerns may confound this strategy as international investors may be dissuaded 
from investing. The UK’s space strategy has paid insufficient attention to the perspectives, 
objectives, and interests, of its target market.  

These geo-political concerns could also confound the growth of the UK satellite construction 
industry, which believes there is an opportunity to offer UK launch for buyers of those satellites.  
Any company based in a country that may find itself classified as an ‘adversary’ due to the 
UK’s NATO commitments, may be wary of the wide powers given the regulator under the SIA 
in relation to national security concerns. These concerns may become a barrier to attracting 
inwards investment or co-operation from a range of countries, notably those part of, or aligned 
with the BRICS, which include a wide range of countries in Africa, Asia and South America, 
many of whom the UK has been courting for co-operation and sale of down-stream space 
services.  

The problem for the UK is that a large part of its space growth strategy depends on cultivating 
opportunities with the developing world, particularly with those nations that form the 
‘Commonwealth’. The Commonwealth nations, however, are not tied, obliged, or subservient 
to the UK. They will pursue their own sovereign interests. For example,  South Africa is a 
member of the Commonwealth, and its President Ramaphosa, conducted a State-visit to the 
UK in November 2022, 1168 but in mid-February 2023, South Africa, China and Russia, 
undertook joint military naval drills off Cape-Town,1169 much to the consternation of Western 
commentators. The UK in the past has conducted joint space activities with South Africa, as 
such, it can be presumed that the UK space industry will be pitching opportunities to launch 
from the UK to South African entities. If the CAA intends to police their activities on anything 
other than technical grounds, they will shun the UK. The UK’s target market can turn to Russia, 
China and India, among others, as alternative launch partners.  

Of direct relevance to the strategy of regulatory competition and the attraction of inward 
investment into the UK space sector is the National Security and Investment Act (NSI) 2021, 
which came into force on the 4 January 2022. This Act  aims to give ‘greater certainty and 
confidence to investors in the space sector and beyond, through a framework which ensures 

 
<https://www.satellitetoday. com/launch/2022/10/24/isro-launch-returns-oneweb-to-flight/> accessed 
10 November 2022. 
1168 British High Commission Pretoria, Announcement of the UK State Visit by South African President 
Cyril Ramaphosa (HMG, 18 October 2022) <https://www.gov.uk/government/news/announcement-of-
the-uk-state-visit-by-south-african-president-cyril-ramaphosa> accessed 5 March 2023.  
1169 BBC, ‘Why is South Africa's navy joining exercises with Russia and China?’ BBC (London, 17 
February 2023) <https://www.bbc.co.uk/news/world-64380572> accessed 5 March 2023. 
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the UK will remain a leading investment destination but also protects companies and 
organisations operating here from technology appropriation or unfavourable foreign 
acquisition.’1170  Although the government has stressed that it does not want to deter foreign 
investment, this new regime represents a significant deal execution risk factor that investors 
will note.1171 The NSI introduces powers for the review of FDI in the UK, replacing the existing 
public interest merger regime provisions of the Enterprise Act 2002 for transactions involving 
national security considerations.1172 The NSI applies to any acquisition of “material influence” 
in a company, as well as the acquisition of control over assets, including land and intellectual 
property, which may give rise to national security concerns.  A mandatory notification obligation 
and a prohibition on completion prior to clearance, will apply to qualifying transactions in 17 
sectors, which include communications, artificial intelligence, and space. An extensive call-in 
power enables the government to call-in qualifying transactions for review, and this power 
extends to any sector, and is not subject to any thresholds of turnover or transaction value.1173  

The regulations may catch acquisitions that are part of a corporate restructuring or 
reorganisation, as well as transactions involving non-UK companies or assets. A transaction 
could be caught if the target business supplies goods or services to persons in the UK, or if 
the target assets are used in connection with activities carried on in the UK.1174 This provision 
casts a wide net and is open to political influence in its interpretation as has become apparent 
in the Eutelsat and OneWeb planned merger. Tobias Ellwood, chair of the UK’s Defence Select 
Committee, has stated that the combining of OneWeb with France’s Eutelsat poses “serious 
questions about the handing over of critical technology to foreign powers and the need for 
sovereignty.”1175 What the ‘critical technology’ that Ellwood is concerned about is unclear.  
Eutelsat, founded in 1977, is the world's third-largest satellite operator in terms of revenues, 
OneWeb, in contrast, rescued from bankruptcy by the British government then still had to 
complete the deployment of its satellite constellation. If a merger with a French company by a 
struggling British start-up can result in a review under the NSI, then the UK space industry will 
struggle to develop its international business.  The effect of the NSI is likely to have a chilling 
effect on FDI into the UK, as well as dissuading foreign companies from doing business with 
UK companies in case they inadvertently get snared by the NSI’s very wide provisions.1176 The 

 
1170 NSS 2021 (n 5) 22; Herbert Smith Freehills, ‘Updated: UK National Security Act 2021 - What 
Investors Need to Know’, (Herbert Smith Freehills, 17 November 2021) 
<https://www.herbertsmithfreehills.com/insight/updated-uk-national-security-act-2021-what-investors-
need-to-know> accessed 18 March 2022. 
1171 ‘The substantive provisions of the Act will enter into force on 4 January 2022. However, the 
Government will have retroactive powers to call in for review as of that date (or potentially up to five 
years thereafter) any qualifying transaction completed between 12 November 2020 and the 
commencement date. This means that it is critical for investors to consider the potential application of 
the new regime for all transactions completed from 12 November 2020 onwards which could potentially 
raise national security concerns.’  Herbert Smith Freehills (n 1170). 
1172 Herbert Smith Freehills (n 1170). 
1173 Herbert Smith Freehills (n 1170). 
1174 Herbert Smith Freehills (n 1170). 
1175  Jason Rainbow, ‘UK defense committee calls for thorough Eutelsat/OneWeb review’ SpaceNews 
(Hawthorne, 19 October 2022), <https://spacenews.com/uk-defense-committee-calls-for-thorough-
eutelsat-oneweb-review/> accessed 11 November 2022.  
1176 Robert Bell, ‘First Prohibition Order under U.K. NSI Act 2021 Targets Licence of IP Rights’ 
(Armstrong Teasdale,  22 August 2022) <  https://www.armstrongteasdale.com/thought-leadership/ 
first-prohibition-order-under-u-k-nsi-act-2021-targets-licence-of-ip-rights/> accessed 26 November 
2022; Reuters, ‘China resolutely opposes U.K. order on sale of microchip factory by China's Nexperia -
foreign ministry’ Devdiscourse (Haryana, 18 November 2022) <https://www.devdiscourse.com 
/article/politics/2256388-china-resolutely-opposes-uk-order-on-sale-of-microchip-factory-by-chinas-
nexperia--foreign-ministry> accessed 26 November 2022; Yuan Yang and Jim Pickard, ‘First use of UK 
law to ban foreign deal marks ‘stark’ trend, warns ex-minister’ Financial Times (London, 21 July 2022) 
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problem with the NSI’s lack of transparency has recently been recognised by the government, 
but it is still unclear as how the problems will be addressed.1177 

National security considerations have also adversely affected the UK’s relationship with China, 
with whom it has collaborated on space research in the past. Despite the economic importance 
of the UK’s trade with China,1178 China has been classified as an ‘adversary’ by the US, and 
by some UK parliamentarians.1179  China has also recently been redesignated as a ‘threat’ 
rather than a ‘systematic competitor’ by the UK.1180  In November 2022 BEIS blocked the 
takeover of Newport Wafer Fab,  the UK’s largest producer of semiconductors, by Nexperia, a 
Dutch-based subsidiary of China’s Wingtech, due to it being designated as a “national security” 
risk under the NSI.1181 This decision was made despite the Chinese investment being 
welcomed by the Welsh government. The decision has  put in jeopardy over 550 jobs in 
Newport, and another 1,000 jobs at another Nexperia facility in Stockport.1182 The decision to 
block the deal appears to have been the result of intense US pressure on the UK 
government.1183 The geo-political rivalries of the US, to which the UK consistently acquiesces, 
could severely damage the growth prospects of the UK space industry.  

If the objective is to grow a nascent UK space launch industry, these geo-political concerns 
may be insurmountable hurdles to that ambition. Unless this intervention in the commercial 
affairs of the UK space industry by the intelligence and security establishment is addressed, 
in a sector where nearly all the technology is ‘dual-use’, it will confound the effort to build a 
commercially viable UK space economy. With regard to the development of a UK launch 
capability, the default option of the IA, noted in section 1.3, may well become the operational 

 
<https://www.ft.com/content/dee8c799-0bbb-4869-96c2-4a733e72bd83> accessed 26 November 
2022; Jasper Jolly, ‘Blocking Chinese takeover of UK chip firm ‘bad news’ for Wales, says boss’ 
Guardian (London, 17 November 2022) < https://www.theguardian.com/business/2022/nov/17/ 
blocking-chinese-takeover-nexperia-uk-chip-firm-bad-news-for-wales-says-head> accessed 26 
November 2022. 
1177 Daniel Thomas and Helen Thomas, ‘UK pledges greater transparency of how it scrutinises deals’ 
Financial Times (London, 3 April 2023) < https://www.ft.com/ content/a00281bc-0f8e-48c6-b6d8-
dec66b2a12d0> accessed 3 April 2023. 
1178  China Briefing, ‘UK-China Trade Figures Up by £4.9 Billion’ China Briefing (Hong Kong, 8 August 
2022) < https://www.china-briefing.com/news/uk-china-trade-figures-up-by-4-9-billion/> accessed 12 
November 2022; Nathan Beck-Samuels, ‘UK-China Post-Brexit Trade Relations’ (The British Chamber 
of Commerce in China, 30 August 2022) < https://www.britishchamber.cn/en/uk-china-post-brexit-trade-
relations/> accessed 12 November 2022.  
1179 Relationship with Russia and China, HC Deb 24 February 2022, vol 709, col 504-533. 
1180 Sabbagh (n 394). 
1181 Phillip Adnett, ‘BEIS blocks Chinese takeover of Welsh semiconductor firm’ (Institute of Export and 
International Trade, 18 November 2022) <https://www.export.org.uk/news/623509/BEIS-blocks-
Chinese-takeover-of-Welsh-semiconductor-firm.htm> accessed 5 March 2023. 
1182 "We rescued an investment-starved company from collapse. We have repaid taxpayer loans, 
secured jobs, wages, bonuses and pensions and agreed to spend more than £80m on equipment 
upgrades. The deal was publicly welcomed by the Welsh government." Huw Thomas, ‘Chinese 
ownership of Newport microchip plant a 'security risk’ BBC (London, 16 November 2022) < 
https://www.bbc.co.uk/news/uk-wales-63656816> accessed 5 March 2023; James Titcomb, ‘Britain’s 
biggest microchip plant ‘will shut down’ if takeover blocked’ Telegraph (London, 25 March 2023) < 
https://finance.yahoo.com/news/britain-biggest-microchip-plant-shut-190000201. html?.tsrc=fin-srch> 
accessed 26 March 2023.  
1183 Antonia I. Tzinova and others, ‘China Task Force Has Concerns with Foreign Investments Outside 
Jurisdiction of CFIUS’ (Holland & Knight, 23 May 2022) < https://www.hklaw.com/en/ 
insights/publications/2022/05/china-task-force-has-concerns-with-foreign-investments-outside> 
accessed 5 March 2023; Jack Mendel, ‘Newport Wafer Fab: Congressmen write to Biden with concerns 
about Welsh microchip plant bought by Chinese firm’ CITY.AM (London, 21 April 2022) < 
https://www.cityam.com/newport-wafer-fab-congressmen-write-to-biden-with-concerns-about-welsh-
microchip-plant-bought-by-chinese-firm/> accessed 5 March 2023.  
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reality. If this is the outcome, a stalled launch space programme will result in increased 
pressure from the space lobby for more state subsidies.  This would be a failure of effective 
regulatory competition directly attributable to the British defence and security establishment.  
 
Arguably, as set out in section 4.6, the best geo-political strategy for the UK is to remain 
assiduously neutral. Provided there is no direct threat to the security of the UK by a space 
activity, the aim should be to open up the UK space market to all enterprises and states that 
respect the requirements of international law. This is the normally the preferred strategy when 
you have nothing to gain from taking sides, but a lot to lose if you do.  This approach accords 
with realist thinking of acting in accordance with rational self-interest.  Unfortunately, this 
strategy is at odds with the UK’s desire to assert ‘soft power’ as part of its post-Imperial desire 
for continued influence, its commitment to NATO, and the one-sided ‘special relationship’ with 
the US. The UK’s policy options appear to be limited by historical path dependency. 
Nevertheless, in a complex and changing geo-political environment, if the UK wants to grow 
its space economy it will need to learn to strive to keep all its choices open. In the words of 
Lord Palmerston, a former British Prime Minister, in a speech to the House of Commons  on 
the 1 March 1848:  ‘We have no eternal allies, and we have no perpetual enemies. Our 
interests are eternal and perpetual, and those interests it is our duty to follow.’1184 

7.5.3  Financial and Technical Resources. 

Under section 8(3) of the SIA the regulator must be satisfied that the applicant has the 
financial1185  and technical1186 resources to do the things authorised by the licence.  The 
requirements set out appear reasonable in the sense of ensuring that any applicant for a 
licence has the wherewithal to fulfil its licence obligations. As such, it would be expected of a 
prudent regulator that they are satisfied as to these matters.1187  
 
How effective this financial scrutiny is, may be open to question in view of the filing for 
bankruptcy by Richard Branson’s VO in April 2023. This decision came less than a week after 
it had laid off most of its staff and ceased operations with just US$ 700,000 in the bank.1188 VO 
said it had failed to secure sufficient funding to stay in business after the failed launch in 
January from CAN. The CAA only awarded VO’s licence on the 21 December 2022.1189  
 
VO then agreed a sale of its assets for US$ 36.4 m, equivalent to 1% of the US$ 3.7 bn value 
attributed to VO in December 2021 when it merged with a special purpose acquisition company 

 
1184 ‘Treaty Of Adrianople—Charges  against  Viscount Palmerston’, HC Deb 01 March 1848 vol 97 col 
66-123.   
1185 Discussed in CAP 2209 (n 1) 26 – 27. 
1186 ‘Applicants must demonstrate they have sufficient technical capabilities and resources to carry out 
the planned activities adequately. This may include demonstrating that they employ or have access to 
technically competent people with the requisite skills, experience and qualifications. The requirements 
for demonstrating technical resources are specific to each licence type and to the proposed activities.’ 
Discussed in CAP 2209 (n 1) 27. 
1187 For a discussion of the issues that the Regulator is likely to take in to account when assessing 
financial standing see Wheeler, Monk, Stevens (n 133) 785–800. 
1188 Robert Hart, ‘Billionaire Richard Branson’s Virgin Orbit Files For Bankruptcy After Failed Satellite 
Launch’ Forbes (New Jersey, 4 April 2023) < https://www.forbes.com/sites/roberthart/2023/04/04/ 
billionaire-richard-bransons-virgin-orbit-files-for-bankruptcy-after-failed-satellite-launch/> accessed 30 
May 2023; Peggy Hollinger, ‘Branson and creditors of Virgin Orbit raise $36mn from fire sale’ Financial 
Times (London,  23 May 2023) <https://www.ft.com/content/5fa945d3-46c2-4e09-9ade-49b12b71 
dc2a> accessed 30 May 2023.  
1189 CAA, ‘UK Space regulator issues Virgin Orbit licences ahead of UK launch’ (CAA, 21 December 
2022) <https://www.caa.co.uk/news/uk-space-regulator-issues-virgin-orbit-licences-ahead-of-uk-
launch/> accessed 30 May 2023.  
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(SPAC) to list on Nasdaq.1190 Although the MoD had an established interest in horizontal 
launch, and VO was the only licenced operator at CAN, and despite VO having had successful 
launches which proved its technology, though the price tag was substantially below that paid 
for OneWeb, the UK government ruled out making a bid for VO. George Freeman, the minister 
for science, innovation and technology, told a Parliamentary committee that: ‘We’re not sitting 
here thinking of making a major acquisition, and acquiring and developing a U.K. sovereign 
launch capability.”1191 This decision appears to be inconsistent with the MoD’s ambitions for a 
horizontal space launch capability.  
 
7.5.4  Training, Qualifications and Medical Fitness. 
 
Section 18 of the SIA provides that the regulations may make provision with respect to the 
training, qualifications, and medical fitness of individuals ‘taking part in’ or ‘otherwise engaged 
in connection with’ or ‘working at sites used for or connection with’ spaceflight activities or 
range control services. The regulator must approve the training manager1192  and the Training 
Management System (TMS).1193 Regulation 70 specifies the requirements for competence 
assessments. The Regulations do not specify standardised intervals for competence 
assessments, but this should be determined by the training manager and set out in the training 
manual.1194  The regulations as to training are much as expected. Aspects of the training 
requirements of the TMS are imprecise, but, broadly, the requirement to keep records, define 
lines of responsibility, and providing for the measurement of the effectiveness of the training, 
reflect standard good practice.  
 
Regulations 5 and 6 of the SIR define the eligibility criteria that must be satisfied by all 
applicants for a licence, and by any individual appointed to a ‘prescribed role’. Prescribed roles 
are roles that have been identified as essential to fulfilling the requirements of a licence issued 
under the Act. Applicants must nominate suitably competent and qualified individuals for each 
prescribed role.1195  Regulations 7 to 11 set out the prescribed roles for each licence, along 
with the duties for each role. The problem with this set of regulations is that it is not clear why, 
for example a person should be disqualified from performing a ‘prescribed role’ if they are an 
undischarged bankrupt (section 6(1)(a)), subject to a bankruptcy restrictions order (section 
6(1)(b)), a debt relief restrictions order (section 6(1)(c)), or a moratorium period (section 
6(1)(d)). These are qualitatively different penalties and circumstances from those that may be 
implied from being disqualified from being a Company Director (section 6(1)(e)), or convictions 
for fraud, dishonesty or an indictable offence (section (1)(f)).  A licensee could inadvertently 
fall foul of these restrictions on prescribed roles if a capable employee holding a ‘prescribed 

 
1190 The value received was a fraction of the US$ 1 bn that Branson’s Virgin Investments says it injected 
into the venture. Hollinger (n 1174); Joey Roulette,  ‘Virgin Orbit auctions $36 mln in remaining assets 
as company folds’ Reuters (Toronto, 23 May 2023) < https://www.reuters.com/markets/deals/virgin-
orbit-sell-its-manufacturing-facility-rocket-lab-2023-05-23/> accessed 30 May 2023.  
1191 Foust (n 479).  
1192 CAP 2209 (n 1) 29, 34.  
1193 ‘All licensees are required to have a training management system which is proportionate to the 
scale, nature and complexities of the licensed activities and the training programme. The system is 
expected to support record keeping requirements and facilitate the allocation of training resources, plus 
equipment and assessment requirements where appropriate.  The TMS may must:  clearly define lines 
of responsibility;   include means of measuring and verifying the effectiveness of the training programme 
and  included arrangements for monitoring the provision of any training services or equipment by a third-
party contractor.’ CAP 2209 (n 1) 32-33.  
1194 CAP 2209 (n 1) 34.  
1195 ‘Applicants can normally nominate the same person to take on more than one prescribed role, as 
long as that person is sufficiently competent to fulfil all the roles; however, a spaceflight operator 
authorised to conduct launches may not appoint the same individual to undertake the role of safety 
manager and launch director.’ CAP 2209 (n 1) 25. 
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role’ becomes ineligible through unrelated civil issues, arising for example, out of divorce 
proceedings.  
 
The assumption is that these restrictions have been imposed as part of a security policy to 
ensure an employee is not exposed to blackmail or undue pressure being applied by third 
parties with nefarious intent. If so, these regulations do not diminish that risk, but rather 
increase it. Undue financial pressure can only be applied if the company does not know of 
these civil penalties. If an individual under financial pressure is likely to lose their job if they 
disclose these difficulties to their employer, they are therefore incentivised not to make the 
disclosure. Without the fear of losing their job, they would be far more likely to make the 
necessary disclosures, and that would help, if not eliminate, or at least reduce, the risk these 
provisions seek to address. As it stands, the legislation appears to have over-reached on this 
matter. These are not areas where employers are normally expected to police the private lives 
of their employees. From an operational perspective, a mission could be seriously impacted if 
an individual in a prescribed role was barred in the run-up to a launch if there was insufficient 
time to train a replacement. The regulations should be amended to remove this risk.  In most 
other aspects, in terms of ensuring a clear line of reporting authority and responsibility, the 
rules appear reasonable and what would be expected to ensure efficient management. The 
rules on medical fitness reflect the risks associated with space activities, and are prudent.  
 
7.5.5  Environment. 

The environmental requirement in a licence application derives from Article 9 of the OST which 
provides that a state’s activity in outer space must not contaminate the environment of the 
earth, or of celestial bodies, and must not interfere with the activities of other states in outer 
space.1196  The UK is a contributor, member, or signatory to a number of international 
guidelines that address space debris mitigation and end of life disposal plans for satellites and 
launch vehicles.1197 Though these guidelines are not legally binding, the SIA places a duty on 
the regulator to take account of international space mitigation debris guidelines, and the 
regulator has the power to place conditions on any licence to address debris mitigation.   

The starting point for the environmental assessment of a licence application is section 11(2) 
and (5) of the SIA which requires the applicant for a launch operator licence or a spaceport 
licence to submit an “assessment of environmental effects” (AEE), which must be considered 
by the regulator when deciding to grant those licences, and when deciding what conditions to 
attach. The regulator cannot grant a spaceport licence or launch operator licence until an AEE 
has been submitted.1198 The AEE seeks to ensure that the potential environmental effects of 
the intended activities are considered, and that proportionate steps are taken to avoid, 
mitigate, or offset, the risks and their effects. When deciding what areas to cover in the AEE, 
the applicant must follow a precautionary approach, to ensure the AEE considers all areas 
where significant effects could occur. The AEE must cover all proposed activities that may 

 
1196 ‘This provision finds widespread observance and implementation through the larger body of 
International Telecommunications Union (ITU) member states’.  Spencer (n 48)  6. 
1197 These include: Space Debris Mitigation Guidelines of the Committee on the Peaceful Uses of Outer 
Space;  Guidelines for the Long-term Sustainability of Outer Space Activities;  European Code of 
Conduct for Space Debris Mitigation; Inter-Agency Debris Coordination Committee Space Debris 
Mitigation Guidelines; Space Debris Mitigation Requirements BS ISO 24113-2019; Disposal of orbital 
launch stages BS ISO 16699:2015; Requirements Space Debris Mitigation European Space Agency 
Projects. Department of Transport, Draft Guidance to the regulator on environmental objectives relating 
to the exercise of its functions under the  Space Industry Act 2018 (DfT, January 2021) 5 <https://assets. 
publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/958464/draft-
guidance-to-the-spaceflight-regulator-on-environmental-objectives.pdf> accessed 10 May 2022. 
1198 Civil Aviation Authority, Guidance for the assessment of environmental effects (CAP 2215, July 
2021) 12 <https://publicapps.caa.co.uk/docs/33/(CAP2215)%20Guidance%20for%20the%20assess 
ment%20of%20environmental%20effects.pdf> accessed 10 May 2022. 
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cause an environmental effect, including both the launch activity and associated activities 
directly related to launch.1199 The AEE must also demonstrate how the proposed activities will 
comply with statutory requirements and environmental policy objectives. This must take into 
consideration international, national and local legislation and objectives, for example for air 
quality standards and protection of local, national and international designated habitat sites.1200 
The Aarhus Convention, a United Nations Economic Commission for Europe (UNECE) treaty 
of which the UK is a Party, establishes a number of rights for the public concerned about 
decisions affecting the environment. These include the right for access to information, public 
participation in decision making, and access to justice in environmental matters.1201 In line with 
the convention’s provisions, the regulator will consult with the public, and the AEE will be made 
available for comment.1202 
 
The submission of an AEE, as part of a licence application under the Act, is a standard process 
that several consultancies involved in developing large-scale industrial projects, particularly in 
the mining and oil sectors, are experienced in delivering. What is of concern is how the basic 
environmental obligations appear to be continually evolving, which reflects the political agenda 
of ‘sustainability’.1203 The UK government in 2005 reviewed and developed its 1999 strategy 
around sustainable development. The updated strategy, ‘Securing the future – delivering UK 
sustainable development strategy’,1204 set an ambitious agenda based on the UN’s 
Sustainable Development Goals.1205 It noted that spaceflight has the potential to ‘affect climate 
change, local air quality and noise levels which can impact human health, ecological receptors 
and the marine environment.’1206 To address these risks the CAA is required to consider a 
range of mitigation strategies put forward by the operator. Some obligations pose little difficulty, 
such as the requirement to ensure that ‘the proposed activities are within the relevant statutory 
air quality limits and national objectives for pollutants.’1207 Some, such as noise abatement 
requirements, are technically more difficult to address.1208 Overall, the potential negative 
effects of launch activities should be relatively easily identified, and measures taken to mitigate 
them. 

What is more concerning is an expansion of the sustainability agenda to include ESG1209 
criteria as announced by George Freeman, the Science Minister, in June 2022 at the 4th 

 
1199 CAA CAP 2215 (n 1198) 20-21. 
1200 CAA CAP 2215 (n 1198) 27. 
1201 ‘The UNECE Convention on Access to Information, Public Participation in Decision-making and 
Access to Justice in Environmental Matters was adopted on 25th June 1998 in the Danish city of Aarhus 
at the Fourth Ministerial Conference in the 'Environment for Europe' process.’  1998 Aarhus Convention 
on Access to Information, Public Participation in Decision-Making and Access to Justice in 
Environmental Matters (adopted 25 June1998, entered in to force 30 October 2001) No: 2161 UNTS 
447, 38 ILM 517 (1999)  (Aarhus Convention) <https://unece.org/environment-policy/public-
participation/aarhus-convention/introduction> accessed 31 May 2023. 
1202 CAA CAP 2215 (n 1198) 19. 
1203 ‘Sustainability’ seeks to mitigate the impacts of spacecraft activities on the future environment, and 
operations within that environment. Applicants, for example, must demonstrate how they will seek to 
prevent the creation of orbital debris.  CAA CAP 2210 (n 1120) 24. 
1204 This was published on the 25 March 2011 under the 2010 to 2015 Conservative and Liberal 
Democrat coalition government.  Department for Environment, Food & Rural Affairs, Securing the future: 
delivering UK sustainable development strategy (Cm 6467, March 2005) <https://www.gov. 
uk/government/publications/securing-the-future-delivering-uk-sustainable-development-strategy> 
accessed 9 July 2022. 
1205 DfT SIA Environmental (n 1197) 7. 
1206 DfT SIA Environmental (n 1197) 8. 
1207 DfT SIA Environmental (n 1197) 14. 
1208 DfT SIA Environmental (n 1197) 18. 
1209 See section 1.4.7 for a discussion of the literature concerning ESG. Lipton Matthews, ‘ESG: Another 
Fraudulent Hustle That Progressive Elites Have Foisted on the Economy’ (Mises Institute, 27 April 2023) 
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Summit for Space Sustainability. The Plan for Space Sustainability was presented as ‘a 
package of announcements which demonstrates the UK’s commitment to using our regulatory 
leadership.’1210  The motivation for this Plan is to reward ‘responsible satellite programs by 
lowering the costs of launch licenses and insurance for sustainable satellites and space 
missions.”1211  Joanne Wheeler MBE, a solicitor focused on the satellite sector and a 
government adviser, has helped develop the ‘kitemark’ concept. She suggested that the UK’s 
space ambitions are ‘dependent on commercial spaceflight being regulated and managed 
appropriately’1212 which requires the harnessing of environmental sustainability using 
regulation, policy, sustainable technology investment, and operational practices, because 
such ‘policies and practices are linked to raising investment through environmental, social and 
governance (ESG) perspectives.’1213  

This alignment of the UK government with ESG criteria is a challenge to the traditional 
shareholder value theory developed by the 1976 Nobel Memorial Prize in Economics winner 
Milton Friedman.1214 Larry Fink, the CEO of US Fund Manager, BlackRock after the 2008 
market crash, developed ESG as a marketing strategy which sought to displace the traditional 
professional ethos of fund management which placed a primacy on fiduciary duty.1215 The ESG 
ethos has been incorporated into the UK government regulatory strategy in a number of 
spheres as it provides a justification to use other people’s money to advance domestic political 
objectives. ESG, however, is now experiencing significant kick-back, particularly by US 
investment trustees in Texas, as traditional free-market criteria are re-asserted.1216  Many 
investors view the use of regulation to pursue political agenda as a negative risk, and such 
intervention may attract a higher discount rate. The argument, therefore, that the UK can 
compete in a global space industry using ‘sustainability’ criteria, such as ESG, to reduce the 
associated discount factors reflects a fundamental misunderstanding of how investment and 
financial decisions are made.1217 

 
<https://mises.org/wire/esg-another-fraudulent-hustle-progressive-elites-have-foisted-economy?fbclid 
=IwAR1rCyonM4uAY2kQXsXHF56fEXY8WDrzf5u96 sop0n Zjms2aeQlrerLCjZg> accessed 30 May 
2023; Stuart L. Gillan, Andrew Koch and Laura T. Starks, ‘Firms and Social Responsibility: A Review of 
ESG and CSR Research in Corporate Finance’, (2021) 66 Journal of Corporate Finance 66  
<https://doi.org/10.1016/j.jcorpfin.2021.101889> accessed 31 May 2023; Masko (n 135); Kotsantonis, 
Pinney, and Serafeim (n 138); Cornell (n 137); Kotsantonis and Serafeim (n 138); Christensen, 
Serafeim, and Sikochi (n 139); Giese et al. (n 140); Friede, Busch and Bassen (n 141); Fancy (n 142). 
1210 UKSpace (n 88); Tonkin (88). 
1211 UKSpace (n 88); Tonkin (88). 
1212 Wheeler and Archer (n 133) 202.  
1213 Wheeler and Archer (n 133) 202. 
1214 Shareholder value theory is a normative theory of business ethics which holds that the social 
responsibility of business is to increase its profits. Friedman presents a libertarian argument for 
shareholder primacy. He argued the obligation of managers is to maximize profits. Milton Friedman 
argued for individual responsibility, and asserted managers and businesses should not seek to be 
socially responsible. 
1215 Masko (n 135). 
1216 Masko (n 135);  Freedman (n 145); Texas (n 145); Ginsberg (n 145). 
1217 ESG is predicated on a fundamental misunderstanding of how the market pricing mechanism works. 
ESG criteria are risk factors, they cannot be harnessed through regulation to attract investment. Fund 
Managers, when focusing on an investment opportunity, look first at the forecast earnings per share 
(EPS), cash flows per share (CF/S) and dividend per share (Div). These metrics are used to calculate 
the Price Earnings Ratio (PER), the Price to Cash Flow ratio (P/CF) and the Yield (Div/S). Having 
reviewed these fundamental ratios on a comparative basis to select the investment opportunities which 
they wish to explore further, Fund Managers then do Discounted Cash Flow (DCF) calculations to 
calculate a Net Present Value (NPV). The Discount Rate (DR) used to do a DCF consists of the long 
bond rate, an equity premium, and a number of appropriate discount factors. The discount factors are 
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‘Kitemarks’ and other regulatory coercions are unlikely to positively impact any investment 
decision, and may be viewed as part of a ‘green-washing’ narrative that adds costs, but which 
has no real value.1218 At present, the UK does not have an established launch market, and it 
is seeking to grow its space economy by attracting international investment. It would therefore 
be advisable that UK politicians do not try and claim ‘leadership’ in an industry that is still in its 
development phase. The UK government is free to make whatever regulations it pleases, 
however, if it is pursuing a policy that aims to use regulation as a competitive tool to attract 
international inward investment, then its policy choices will be circumscribed by the 
preferences of those who control the money it wishes to attract.1219 As noted, many of those 
sources of funds are critical of ESG investing. 

7.5.6  Insurance.  

Under the UN space treaties, the UK government has an absolute liablity to pay compensation 
for damage caused by its space objects on the surface of the Earth, or to aircraft in flight. For 
damage caused in space the liability is fault based, as discussed in section 2.4.3.1220 To 
manage this risk, those who engaged in spaceflight activities are usually required to provide 
indemnities to the government and to hold insurance. Sections 34-38 of the Act cover liability 
and insurance. All licences issued under the SIA will contain a limit of operator liability with 
respect to claims made under both s.34 and s.36 of the Act.1221 The UK government will 
provide an unlimited indemnity to a claimant for any losses in excess of that limit.1222 The level 
at which that indemnity cap is set has been the focus of space industry regulatory competition, 
and an issue on which the UK industry has actively lobbied.1223  

Section 34(2) of the SIA places a strict liability on an operator carrying out spaceflight activities 
in the UK. However, section 34(3)(b) provides that a strict liability claim is not available when 
the injury or damage suffered was the result of the injured parties negligence. Section 34(5) 
sets out a power to limit an operator’s liability to third parties. Section 35(2) provides a power 
to indemnify a licensee where a claim exceeds the insurance, and section 35(5)(b) allows 
regulations to be developed which identify specific cases or circumstances in which the limit 
on an operator’s liability to third parties is disapplied. The Act does not impose a strict liability 

 
normally given a weighting of between 0.5 to 2%, and they usually consist of the three ESG factors, 
plus an estimation of financial and technological risk. An investment is only considered if a positive  NPV 
is calculated. ESG places primacy not on these traditional valuation criteria, but on the political and 
social objectives of Governments and activist groups.  
1218 For an alternative perspective on the attractions of environmental launch for investors see Smith 
Thompson Beach (n 131) 736-737; Wheeler Monk Stevens (n 133) 800. 
1219 There appears to be a significant mismatch between what the UK perceives to be ‘smart’ policy and 
what actually is smart. Westminster, Whitehall, most of the UK security and academic policy 
establishment, because they are grounded in a UK-centric understanding of the world, have little 
appreciation of the perspective shared by those who they are seeking to attract. There is no ‘patriotism’ 
in international finance. The resources of the City of London are not there to be commanded by British 
politicians.  The norms that guide international investment management are those of fiduciary 
responsibility to clients – most of those clients are not based in Britain. The culture is one of acting 
rationally, and the constant fear is of the obsolescing bargain.   The problem is that the UK policy makers 
do not understand their target market.  There is a big difference between the ‘national’ perspective of 
UK policy makers focused on ‘thought leadership’ by for example, promoting environmental, social and 
governance (ESG) policies, and the ‘international’ perspective of Fund Managers who take the view that 
the funds they manage simply need to cross the border of the UK to be free of any the restraints that 
the UK government seeks to impose that they do not like. 
1220 CAA CAP 2218 (n 280) 16. 
1221 Discussed in CAA CAP 2218 (n 280) 13. 
1222 Discussed in CAA CAP 2218 (n 280) 24. 
1223 For a discussion of the insurance requirements set out in the SIA in comparison to the tiered liability 
structure found in the France and US see Smith Thompson Beach (n 131) 732–733. 
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under section 34 on persons operating spaceports, or providers of range control services, or 
require them to indemnify the government for claims brought against it. Spaceports and range 
control service providers will need to be covered by standard commercial insurance.1224 In line 
with the provisions in the OSA, section 36 of the SIA places a liability on a person carrying out 
spaceflight activities to indemnify the UK government for claims brought against them for loss 
or damage caused by those activities. Section 12(2) of the Act enables the regulator to limit an 
operator’s liability to indemnify the UK government in a licence term. The discretion of the 
regulator in setting this limit is a mechanism to use insurance for regulatory competition. The 
decision to deny, limit, to indemnify, and to disapply claims, are the basic tools of regulatory 
competition using insurance.   
 

For launching from the UK, the Modelled Insurance Requirement (MIR) will set the limit of 
liability and the insurance amount limit.1225 Schedule 1 of the SIA will set out in an operator’s 
licence the liability limit and insurance amount.1226 The regulator must be satisfied that 
licensees hold, or are covered by, third-party liability (TPL) insurance for the duration of the 
licensed activities.1227 For launch operator licensees, the TPL insurance must cover the 
duration of the spaceflight activities, as specified in the licence and licence conditions, from 
and including launch and any re-entry activities covered by the licence. The duration of a policy 
typically varies between launch plus 30 days, up to launch plus one year.    
 
For in-orbit operations, the insurance must cover the period of in-orbit operations as specified 
in a licence and associated licence conditions. Licence conditions will set out that the 
insurance must be maintained for the duration of the mission, including for any relevant periods 
which apply to end-of-life life activities, as agreed with the regulator. If the satellite is to remain 
in orbit, orbital operator licensees must indemnify the government for any claims even after 
the insurance requirement ends.1228    The regulator may waive the requirement to hold TPL 
insurance if it deems it appropriate. The waiver will only apply to missions that are considered 
by the regulator to be “low risk” and only in relation to in-orbit activities. The low-risk 
assessment will consider any assessment carried out as part of the traffic light system (TLS) 
for the licensing of in-orbit operations.1229   
 
The approach to setting insurance amounts and limits of liability for in-orbit operations for 
satellites launched from, or operated from the UK, and licensed under the Act, mirrors the 
policy adopted for licences issued under the OSA. Under this approach, the regulator 
determines whether a mission is a standard mission, or a higher risk mission. Standard 
missions represent very low and well-characterised third-party risks. A standard mission will 
require a €60m indemnity limit.  The regulator will in most cases require that a standard mission 
is covered by a €60m ‘any one occurrence’ third-party liability insurance policy. The regulator 
may also allow for an operator to place all satellites that count as ‘standard missions’ onto a 
single ‘any one occurrence’ insurance policy. For higher risk missions, the regulator may set 
the liability limit and insurance amount at a higher level.  The waiver of insurance will also 
apply in the same way as under the OSA.1230 Orbital licensee liability for the launch phase will 
be set at the same amount as the limit of liability of the launch licensee. In most cases, the 
limit of liability will be set at the same level as the TPL insurance amount calculated under the 
MIR approach as part of a licence condition. The MIR will in general be set at a value which 
could be accommodated by the insurance market. However, if the MIR value was calculated 

 
1224 CAA CAP 2218 (n 280) 17. 
1225 CAA CAP 2218 (n 280) 15. 
1226 CAA CAP 2218 (n 280) 15. 
1227 CAA CAP 2218 (n 280) 19. 
1228 CAA CAP 2218 (n 280) 21. 
1229 CAA CAP 2218 (n 280) 41. 
1230 CAA CAP 2218 (n 280) 7. 
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at a very high level in excess of insurance market capacity, or if there were wider insurance 
market issues, the insurance level may be set at the maximum available on the market at the 
date of issue of the licence.1231   

The CAA is concerned to ensure that operators can demonstrate that they hold TPL insurance 
for the duration of the licensed activities.1232   Licensees must provide full details of the 
insurance cover they have before a licence can be issued by submitting the policy documents 
to the CAA, as required in the licence condition.1233   In addition to the insurance required under 
the Act, applicants/licensees may also be required to hold other types of insurance, and the 
CAA may wish to see evidence of these policies during an application.1234   In cases where 
there is more than one launching state involved in the spaceflight activity, different liabilities 
and insurance arrangements may arise as different launching states apply different insurance 
and liabilities arrangements.1235  This situation occurs when states or their nationals co-operate 
in a launch or a spaceflight activity. Each state then takes on responsibility for ensuring that 
the insurance required for either its specific activity, or the percentage interest it has in an 
activity, is secured from the insurance market of its choice – but the liability under the UN 
space treaties will remain in full for all participants. Because there is uncertainty as to how 
liability and insurance for these types of missions will be managed, the legal documentation 
required will need to be very carefully drafted to ensure that uncertainties as to liability are fully 
addressed.  
 

7.6  Monitoring and Enforcement.                                                                              

Section 26 of the SIA stipulates that the CAA must monitor all licensed activities in order to 
ensure: ‘(a) compliance with the provisions contained in and made under the Act, the 
conditions imposed on licences, and the international obligations of the United Kingdom, and 
(b) to protect public safety and the national security of the United Kingdom.’ Under section 
27(2), the regulator is given the discretionary power to ‘give any directions …. that appear 
necessary to be in the interests of safety or for the purposes of securing compliance with: (a) 
the conditions of a licence, (b) provisions contained in or made under this Act, or (c) the 
international obligations of the United Kingdom.” The broad drafting of section 27(2) section, 
‘give any directions …. that appear necessary’ raises concerns as to certainty. There is also 
significant ambiguity in the phrases ‘in the interests of safety’ and ‘for the purposes of securing 
compliance’.  

What these phrases mean is not clear on the face of it. If there is a difference of opinion 
between the CAA and a licence holder on any matter, the CAA can take whatever action that 
it deems ‘appear necessary’. Though it may be argued that there are limits on the exercise of 
this discretion, for example it must relate to licence conditions, and public law requirements as 
to reasonableness apply, these requirements may result in a significant cost to a licensee. As 
noted by Morrow,1236 the CAA as a bureaucracy, has no regard to its own costs – it is a 
government agency, and its behaviour is bureaucratic. Private sector companies need to find 
the money to comply – and the money is not always available. When it is not, companies go 
bankrupt. Every company therefore makes a judgement call as whether to engage in a 
regulatory process where there a lack of clarity and certainty. After the 1st March 2023 Science 
and Technology Committee meeting, companies will now be acutely aware of this risk.1237  This 

 
1231 CAA CAP 2218 (n 280) 33. 
1232 CAA CAP 2218 (n 280) 22. 
1233 CAA CAP 2218 (n 280) 22. 
1234 CAA CAP 2218 (n 280) 22. 
1235 CAA CAP 2218 (n 280) 24. 
1236 Morrow (1094). 
1237 STC Oral Evidence (n 1095). 
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lack of certainty and clarity, results in a regulatory process that has hidden complexity, and so 
the risk of significant unexpected costs.  

Once a licensee has been granted a licence under the SIA, their core duties under Part 16 of 
the Regulations include the provision of information to the CAA on an ongoing basis, and 
specifically, following any ‘occurrence’. An ‘occurrence’ is defined in regulation 270 as: ‘(a) a 
spaceflight accident,  (b) a major accident, or  (c) any other fortuitous or unexpected event 
arising out of or in the course of spaceflight activities or preparation for those activities, and 
occurring— (i) in or over the United Kingdom, or  (ii) elsewhere if any of the circumstances 
referred to in regulation 273 apply,  which, if not corrected or addressed, could result in a 
spaceflight accident or a major accident.’ The definition of ‘occurrence’ in sub-sections (a) and 
(b) is reasonably clear, but the phrase in (c) ‘any other fortuitous or unexpected event’ could 
give rise to problems in complying with the regulation due to difference of interpretation of what 
needs to be reported.   A licensee must respond to any specific requests made by the CAA as 
part of it fulfilling its monitoring responsibilities. The licensee also has a duty to keep 
appropriate records and to make them available if requested by the CAA. All licensees must 
comply with the duties and requirements imposed by the Act, the Regulations and licence 
conditions.1238  These requirements are reasonable and to be expected as part of the ongoing 
supervision duty of the CAA.   
 
The CAA has a range of enforcement powers at its disposal which range from issuing 
notices,1239 revoking,1240 or varying1241 a licence, as well as investigating1242 and prosecuting 
offences.1243 The CAA can also enforce compliance under section 31(4) by way of an injunction 
or its equivalent. The suspension, revocation or expiry of a licence does not affect the 
obligations of the licensee (or former licensee) under the conditions of the licence.1244 The CAA 
is meant to take a proportionate approach and use these powers appropriately in line with its 
primary duty.1245  
 
Though this range of powers held by the Regulator are standard, they do represent a risk for 
a licensee, notably the ability to vary a condition. Most investors have the fear of the political-
economy concept of ‘obsolescing bargain’,1246 where governments change the rules on an 
arbitrary basis once a very expensive investment has been made. It is for this reason that legal 
‘certainty’ is a highly valued characteristic of any regulatory system when an international 
investor considers committing to a foreign investment.  
 
7.6.1  Investigating Accidents. 
 
Section 20 of the SIA provides the power for regulations to be made governing the 
investigation of spaceflight activities accidents, including those licensed under the OSA.  How 
spaceflight accidents will be investigated is set out in the Spaceflight Activities (Investigation 

 
1238 CAP 2214 (n 1)  5. 
1239 The types of notices that the regulator can issue include: a) contravention notice, b) warning notice, 
c) prohibition notice, and  d) a stop notice. CAP 2214 (n 1) 12, 22. 
1240  CAP 2214 (n 1) 13, 23. 
1241 ‘Varying a licence includes removing, varying or suspending a condition of a licence and/or adding 
a new condition to a licence.’ CAP 2214 (n 1) 24. 
1242  ‘If the regulator deems that an investigation or review is needed to ascertain whether it is necessary 
to revoke or vary a licence on any of the grounds listed in section 15(3)(c) of the Act, the regulator can 
vary or suspend the licence pending the outcome of the investigation or review. The regulator may also 
take this action if it appears to it that an investigation or a review is needed to ascertain whether or not 
the grounds listed in section 15(4) of the Act apply.’  CAP 2214 (n 1) 24. 
1243 CAP 2214 (n 1) 22, 24. 
1244 CAP 2214 (n 1) 24. 
1245 CAP 2214 ( n 1) 9, 22. 
1246 Oatley (n 1) 189-190, 382. 
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of Spaceflight Accidents) Regulations 2021. In order to avoid conflicts of interest and any 
external pressure, the UK Space Accident Investigation Authority (SAIA) is charged with 
conducting investigations to prevent further accidents, and it does so without apportioning 
blame or liability.1247  After a spaceflight accident in or over the UK, the SAIA must be informed 
as soon as possible. Having received a notification, the SAIA will decide whether to take no 
further action, or to launch a full investigation.1248 The SAIA must commence a safety 
investigation if a serious spaceflight accident has occurred in or over the UK. The SAIA can 
initiate an investigation into any spaceflight accident if it believes that to do so will benefit 
spaceflight safety. Under regulation 16 the SAIA can conduct a safety investigation into 
accidents outside the UK.  
 
The Regulations set out the powers of the SAIA, its inspector, the actions that should be taken 
after a spaceflight accident and describe how investigation will be conducted.  The inspectors’ 
powers seek to provide them with unhampered access to the evidence.1249 Regulation 9 
provides that with the exception of safety reasons or express permission, the launch vehicle 
or space object must not to be moved, no samples may be taken, and the site must not be 
modified until the investigator-in-charge has arrived. Licensees should include plans for the 
preservation of evidence within their emergency planning.1250 With regards to judicial 
enquiries, SAIA inspectors can provide factual evidence to assist inquests and fatal accident 
enquiries, but under regulation 32(8) SAIA Inspectors are not required to provide an opinion 
on, or analysis of, evidence that may be used to attribute blame or liability. Under regulation 
32(7) information provided to the SAIA as part of a safety investigation can be used only for 
those purposes and its disclosure is prohibited by the regulations in a judicial proceeding. To 
improve flight safety, regulators may access information gathered during the investigation, but 
such information must not be released to the public without approval.1251  At the end of each 
investigation, the SAIA must produce a final report. The report is produced for safety purposes 
only and should not be used to infer blame or liability.1252 The SAIA uses safety 
recommendations to communicate its concerns and address safety deficiencies identified 
during an investigation.1253 
 
7.6.2  Appealing Decisions.    

Schedule 10 of the SIA covers appeals under that Act and the OSA. The Space Industry 
(Appeals) Regulations 2021 sets out the provisions for the establishment of appeal panels, 
defines their powers, and sets the procedure to be followed for an appeal.   Under section 60 
and Schedule 10 of the SIA, applicants can appeal against the regulator’s decision to refuse 
an application for a licence, or to grant a licence subject to conditions. Appeals can only be 
made by applicants/licensees; those who have received a notice in relation to spaceflight 
activities; or a person who has been refused a medical certificate. All other challenges can 
only be done through judicial review.1254 Appeals are categorised as a standard1255 or a 

 
1247 Civil Aviation Authority, Guidance on the investigation of spaceflight accidents (CAP 2219, July 
2021) 13 <https://publicapps.caa.co.uk/docs/33/Guidance%20on%20the%20 investigation%20of% 
20space flight%20accidents%20(CAP2219).pdf> accessed 10 May 2022.  
1248 CAA CAP 2219 (n 1247) 15-16. 
1249 CAA CAP 2219 (n 1247) 21. 
1250 CAA CAP 2219 (n 1247) 17. 
1251 CAA CAP 2219 (n 1247) 21. 
1252 CAA CAP 2219 (n 1247) 25. 
1253 CAA CAP 2219 (n 1247) 26. 
1254 Civil Aviation Authority, Guidance on appealing decisions made under The Space Industry Act 2018 
and The Outer Space Act 1986 (CAP 2216, July 2021) 13 < https://publicapps.caa.co.uk/docs/ 
33/(CAP2216)%20 Guidance%20on%20appealing%20decisions. pdf> accessed 10 May 2022. 
1255 ‘A standard appeal is usually one which requires the panel to make a straightforward decision based 
on clear-cut facts.’  CAA CAP 2216 (n 1254) 9, 18. 
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complex1256 appeal.  Different procedures are to be followed by the Appeals Panel depending 
on the classification. Requests for permission to appeal can only be rejected on limited 
grounds.1257 No time limits have been set for panels to decide, but once a decision has been 
made, in a standard case the panel will inform all parties of it within 14 days, and within 28 
days if it is a complex case.1258 Other than judicial review, there is no further right of appeal.1259 
 
The Appeals Panel will consist of three or more senior government officials.1260 This lack of 
independent oversight is likely to be a matter of concern taking in to account the wide 
discretionary powers of the regulator, and the significant costs that may be incurred in 
spaceflight activities. The appeals process established in the regulations is very limited. The 
appeals process is an aspect of the regulatory structure that will be closely scrutinised by a 
prospective investor’s legal advisors, and as such an independent and robust appeals system 
would usually be considered an essential part of any competitive regulatory structure.  If the 
only remedy to an adverse appeal is judicial review, that has significant implications as to 
costs. As time is often a critical factor, the absence of time limits for panels to reach a decision 
would be a matter of consternation to any applicant considering an appeal. Several other 
aspects of the Appeal regulations can be criticised, for example the short 14-day period to file 
an appeal.  Several sections of the regulations also lack clarity, for example, Schedule 10. 
Section (9)(4) states: ‘A panel must not give a direction under this paragraph that requires a 
person to do anything that the person would not have power to do apart from this paragraph.’ 
This clause effectively states that the panel must not tell someone to do something, which that 
person would not have the power to do, apart from under this paragraph, which the panel does 
not have the power to do. This gobbledygook reflects very poor drafting on occasion.  

From the perspective of regulatory competition, the lack of an independent appeal process, 
able to deliver judgement within an acceptable time frame, represent risk. If the risks are 
perceived as being too great, then prospective investors will not invest. This risk is most acute 
if an investment is being solicited from an international fund manager because if investors 
subsequently lose money due to a decision of a regulator where the risks should have been 
apparent on a due diligence review, investors who have lost money may sue the fund 
manager. For this reason, an appeals process that restricts the ability of an investee company 
to challenge the decisions of a regulator is a red flag to many fund managers. 

 

 
1256 ‘A complex appeal is one where greater technical knowledge and assessment is required from panel 
members and experts to reach an outcome. ‘ CAA CAP 2216 (n 1254) 9, 18. 
1257 ‘The panel can only reject a request for permission to appeal if: a) in its view, the appeal is brought 
for reasons that are trivial or vexatious, b)  in its view, the appeal does not have a reasonable prospect 
of success or c)  the appeal was not made within the required time period after the decision.  If the panel 
rejects a request for permission to appeal, the only way this can be overturned is via judicial review. 
CAA CAP 2216 (n 1254) 18. 
1258 CAA CAP 2216 (n 1254) 21. 
1259 CAA CAP 2216 (n 1254) 22. 
1260 ‘The appeals panel will consist of three or more senior government officials taken from a panel 
members list appointed by the Secretary of State to consider appeals. The use of senior government 
officials reflects the potential commercial sensitivity of the regulator’s decisions which may affect private 
businesses. The members will be drawn from the UK Space Agency and government departments. One 
of the panel members will be appointed as chair. No-one from the regulator, or from any other 
organisation who was involved in the decision that is being appealed, will sit on the appeals panel. 
Officials from the UK Space Agency will provide technical expertise where required. However, any UK 
Space Agency officials involved will not be drawn from the commercial teams or will not have been 
involved in the original decision being appealed, or in the Secretary of State’s approval of the decision 
to grant the licence in the first instance.’ CAA CAP 2216 (n 1254) 24. 
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7.7  Evaluation.  
 
The central research question that links the chapters of this thesis is to determine whether the 
UK has a legal and regulatory structure for space that is not overly complex, which is clear as 
to what the provisions require, which offers essential certainty as to the interpretation of the 
law, and where compliance does not impose undue cost burdens.  This chapter has noted that 
the law and regulations setting out the CAA’s duty and powers, and the requirements of which 
the CAA must be satisfied, reflect a regulatory structure where the regulator has wide, 
discretionary powers. There is a concerning lack of clarity as to the interpretation of key words 
and phrases, which may result in significant legal uncertainty. In such circumstances, the 
appeals process needs to be transparent and robust to ensure that there is confidence in the 
impartiality of those adjudicating, particularly so as the investments that this regulatory regime 
seeks to attract are of very high value. Unfortunately, the appeals process set out in the 
regulations lacks the expected transparency and independence. 

The research question addressed in this chapter is how the UK’s space strategy is shaped by 
a concern for regulatory competition. A number of tensions have been identified between the 
laws and regulations put in place, and the perspective of international investors that the UK is 
seeking to attract to grow its space economy.  Specifically, this chapter has identified a 
significant issue as to the provisions concerning national security, and it has also raised 
concern as to environmental mission creep. As highlighted in the criticism of the CAA made 
on the 1st March 2023 before the Science and Technology Committee,1261 it does not appear 
as though the UK government fully understands, and so has not actively sought to respond to 
the perspectives of its target market.   The overall legal framework for the regulation of space 
activities in the UK, as analysed in this chapter, has several deficiencies which reflect the 
bureaucratic perspective of the civil servants who drafted the regulations. This perspective 
may have undermined the UK governments claim of it having established a competitive 
regulatory structure in a global space market.  

  

 
1261 STC Oral Evidence (n 1095). 
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Chapter 8.  Legal Framework. Part 2: Licences.                                                                        

8.1  Introduction. 

This chapter address the central research question as to whether the UK legal and regulatory 
structure for space is appropriate for achieving the government’s objective of growing the UK 
space economy. It seeks to determine whether the licencing system put in place under the SIA 
makes the UK an attractive place to engage in, and invest in, space activities.  The CCCC 
framework is applied to the process of applying for a licence to establish a spaceport, provide 
range control services, to manage a launch or return of a space object, and to undertake sub-
orbital or orbital activities. These licences are appraised with the objective of determining 
whether the UK’s space legal and regulatory structure is capable of attracting substantial 
international inward investment. The research question is addressed by determining how the 
UK’s space strategy is shaped by a concern for regulatory competition by identifying the 
tensions that exist within the laws and regulations put in place, and by then seeking to 
understand how ‘flexible’ the CAA is.  

Section 8.2 examines the preliminary licencing requirements of an application through Ofcom 
for a licence giving access to International Telecommunications Union (ITU) administered 
spectrum and the associated orbital slots, and the licencing regimes concerning the export of 
controlled technologies. The main provisions for a licence under the SIA, and the OSA are 
then examined. Section 8.3 considers the CAA’s Administrative Model to support applicants 
for a licence, before reviewing the four core stages of the licence application process, and the 
use of conditions attached to a licence. Section 8.4 examines the requirements for each of the 
licences that may be sought under the SIA.  Section 8.5 considers the evidence presented on 
the 1 March 2023 to the Science and Technology Committee hearing.  Section 8.6 evaluates 
the evidence presented in this chapter.  
 
8.2  Preliminary Licencing Requirements.                                                                        

When reviewing a licence application, the CAA will check whether the necessary orbital 
positions and frequencies have been assigned to the applicant by the ITU.1262 The ITU, 
because of the relationship between orbital positions and radio frequencies, is fundamental to 
all space activities.  The national administration representing the UK before the ITU is Ofcom, 
directed by the Secretary of State for Digital, Culture, Media and Sport under Section 22 of the 
Communications Act 2003.1263 Ofcom carries out the assignment of orbital positions and 
frequencies (Article 5 of the Radio Regulations) through its filings with the ITU. It decides 
whether to process an application for a satellite network filing based on the application of the 
criteria set out in sections 4.5 to 4.8 of the Procedures for the Management of Satellite 
Filings.1264 When a space object has been launched, the CAA will require the licensee to 
complete a registration questionnaire to satisfy Article IV of the Registration Convention. When 

 
1262 The need for a licence to access ITU spectrum and the associated orbital slots has previously been 
discussed, or noted in sections 5.3.2, 5.4.2, 5.4.3, 5.4.5 and 6.4.` Civil Aviation Authority, Radio 
Frequency / Spectrum Question (CAP2229 November 2021), <https://publicapps.caa.co.uk/ 
modalapplication.aspx?catid=1&pagetype=65&appid=11&mode=detail &id=10984> accessed 9 May 
2022; HMT Growth (n 428) 119-120; Space IGS (n 4) 41, 47; UKSA SGAP 2014 (n 826);  SGP 2018 (n 
4) 34; Spencer (n 48) 13 -17; Zhukov and Kolosov (n 39) 19; Von der Dunk (n 167) 275. 
1263 HMG, ‘Explanatory Notes Communications Act 2003’ (Department of Trade and Industry and the 
Department for Culture, Media and Sport, 17 July 2003) < https://www.legislation.gov.uk/ukpga/ 
2003/21/notes/data.xht?view=snippet&wrap=true> accessed 14 November 2022. 
1264 Ofcom, ‘Procedures for the Management of Satellite Filings’ (Ofcom, 14 March 2019) 
<https://www.ofcom.org.uk/__data/assets/pdf_file/0022/140926/new-procedures-1.pdf> accessed 9 
May 2022. 
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the form is returned, the CAA submits the information to the UN.1265 The opportunity for 
regulatory competition comes through Ofcom efficiently managing the registration process and 
filings with the ITU.1266  

Table A of the Regulator’s Licensing Rules sets out that should an applicant for a licence 
intend to bring equipment or material into the UK for use in its space activities, for which an 
export licence is required by the country from which the equipment is coming, the regulator 
must be given a copy of the export licence, or information relating to the progress of an 
application for an export licence.1267 As discussed in section 6.9, the TSA was signed on the 
16 June 2020. The TSA enables US companies to participate in space launches from the UK, 
and to export space launch technology to the UK, but it does not prevent UK spaceports from 
utilising both US and non-US operators, launch-vehicles, spacecraft and other technology. As 
such, from a regulatory competition perspective, the UK has managed to keep its options open. 
Through strict segregation, US technology can be deployed at UK spaceports, but the UK can 
apply its own export control regulations, and so it is not precluded from co-operating with other 
nations. How this will work in practice remains to be seen as national security concerns and 
geo-political rivalries have a history of complicating and frustrating international commercial 
endeavours.   

8.3  The CAA’s Administrative Model.          
                                                               
The Administrative Model of the CAA explains the regulatory process in simple terms to licence 
applicants to signal that it approachable. The aim is help the CAA provide a ‘consistent, fair 
and proportionate approach to fulfilling its duties under the Act’1268 The CAA’s Administrative 
Model has four elements: i) an optional pre-application engagement,1269  ii) the application 
(including the decision on the application),1270 iii) on-going monitoring,1271 and iv) an 
enforcement regime.1272  This regulatory model seeks to make the application process ‘as 

 
1265 Wheeler (n 133). 
1266 As discussed in sections 5.3.2, 5.4.2, 5.4.3 and 5.4.5, Ofcom has been criticised by the UK space 
industry for its management of these aspects of the ITU regime. 
1267 The influence of export controls, such as those derived from the MTCR Guidelines and the 
Wassenaar Arrangement, on space activities, and the need for an appropriate licence under ITAR, has  
been noted in sections 3.4, 5.3.2, 5.6 and 6.7.2. CAP 2209 (n 1) 26; MTCR (n 192); Spencer (n 48) 18 
– 20; Wassenaar (n 192); SCTI Twelfth Report (n 740); Space IGS Main Report (n 4) 13; NSSP 2014 
(n 885) 6, 18-19; UKSA Civil 2012 (n 493) 10; CAP 1198 (n 1) 31, 45, 50; UKSA Guidance (n 1138).  
1268 CAP 2209 (n 1) 14. 
1269 Prospective applicants are encouraged to engage with the regulator before applying for a licence to 
confirm licence needed, and the information that will need to be provided.  Orbital operator licence 
applicants can also use the Traffic Light System (TLS). This is an optional pre-application process 
through which prospective applicants provide the regulator with responses to a short set of questions 
about their business and the proposed spaceflight activities. Based on those answers, the regulator will 
give prospective licence applicants a pre-application Red/Amber/Green rating. The ratings provide an 
early, non-binding and approximate indication of the potential level of risk to safety, security and 
sustainability of the proposed orbital activity. The TLS is similar to the process that has been used under 
the Outer Space Act 1986 and is not a formal part of the application process. For more details of the 
TLS, see the Guidance for orbital operator licence applicants and orbital operator licensees. CAP 2209 
(n 1) 14, 16.  
1270  The information required in an application depends on the licence type. The application will be 
accessed against a series of criteria, which will result in either: (a) the grant of a licence, with or without 
conditions; (b) a request for further information; or (c) the application being declined. CAP 2209 (n 1) 
14. 
1271 CAP 2209 (n 1) 14. 
1272 CAP 2209 (n 1) 14.  
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smooth as possible’1273 and to ‘maintain a constructive dialogue with licensees’ to minimise 

the need for the CAA to take enforcement action.1274 From the perspective of regulatory 
competition, this administrative model makes the components of the regulatory process 
understandable to address concerns as to complexity. It also seeks to provide reassurance 
that the CAA is supportive and helpful. From a public relations perspective, these are 
appropriate messages for the CAA to convey when marketing its approach as part of a strategy 
of regulatory competition. The actual experience of licence applicants of the process will be 
considered in section 8.5.  

A standard licencing process that is applied to all applications is detailed in regulations 18-22 
of the SIR. The first stage is the submission of the application. The appropriate form must be 
completed, with the additional information set out in the Regulator’s Licensing Rules.1275  The 
second stage is the formal consideration of the application against the provisions set out in the 
Act, and requirements detailed in the SIR and the Regulator’s Licensing Rules.1276  The CAA 
will gather any other information that is required, and may request that: i) any site, facility, 
equipment, or craft, to be used in connection with the activities are made available for 
inspection; ii) any document or record that the CAA considers pertinent is made available for 
inspection, and iii)  and anyone acting on the applicant’s behalf, as specified by the regulator, 
is made available for interview.1277 Under regulation 19(6) the regulator may disclose 
information it has received in order to properly assess an application, but can only disclose US 
technical data with the consent of the US government.1278  In the third stage the CAA 
determines whether a licence can be granted, subject to any licence conditions that could be 
imposed under section 13(1). The CAA considers when deciding, accepted best practice, and 
any international standards associated with the operation of spacecraft, spaceports, or ranges. 
The period for which the licence is granted will reflect the type and duration of the activity.  In 
the fourth stage, the applicant is informed of the CAA’s decision. If any conditions are imposed, 
written reasons for them are provided. If the application for a licence is refused, the applicant 
must be given written reasons for the refusal.1279  
 
The CAA’s power to include conditions in a licence is set out in section 13(1) of the Act. The 
conditions will vary to reflect the intended activities. The CAA consults the public bodies listed 
in section 13(6) when deciding what conditions to impose.1280 The use of negotiated and 
specifically crafted ‘conditions’, though intended to afford the regulator with a degree of 
flexibility, also introduces a degree of complexity to the process, creates uncertainty, reduces 
clarity, and inevitably will increase costs until the ‘conditions’ achieve a standardisation.  There 
is also the risk, as discussed in section 7.5.5. of conditions being imposed that reflect broader 
ESG objectives than initially intended in the legislation.   

The CAA will be on a learning curve, and until it has gained the experience and established 
sufficient precedents, there will be uncertainty.  From the perspective of regulatory competition 
that uncertainty is a risk that will undermine the UK’s competitiveness. As discussed in section 
8.5, as space is an expensive business, few commercial companies will want to take the risk 

 
1273 CAP 2209 (n 1) 15.  
1274 CAP 2209 (n 1) 15. 
1275 CAA CAP 2221 (n 1128); CAP 2209 (n 1) 17.  
1276 CAP 2209 (n 1) 19. 
1277 CAP 2209 (n 1) 20.  
1278 US technical data is defined in the Technology Safeguards Agreement (TSA), which is the 
Agreement between the UK and US governments on technology safeguards associated with US 
participation in space launches from the UK. CAP 2209 (n 1) 21.  
1279 CAP 2209 (n 1) 22.  
1280 CAA CAP 2210 (n 1120) 8. 
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of financing the CAA’s learning curve. The risk therefore is that potential applicants are 
dissuaded from applying until the cost of the time taken to manage an application is reduced.  

8.4  Licences. 

The SIA regulates space activities, sub-orbital activities, and associated activities, which are 
carried out in the UK through licencing.1281  It is an offence under section 3 of the SIA to engage 
in these activities without the requisite licence. The SIA refers to three types of licences - an 
operator licence, a spaceport licence, and a range control licence - but after the Act was 
published it was agreed that different licensing requirements should be required for different 
types of operators.1282  As a result, there are now five licences that can be applied for which 
cover different space activities conducted from the UK: a Launch Operator Licence is required 
for the launch of a space vehicle and for the conduct of sub-orbital activities; a Return Operator 
Licence for the return of a space vehicle launched outside the UK to the UK; an Orbital 
Operator licence for operation of a satellite; a Spaceport Licence for the operation of a 
spaceport, and a Range Control Licence for the provision of range control services.1283 The 
key provisions of the different licence types are considered below. 
 
The SIR set out the requirements to be met for each licence type. The Regulator’s Licensing 
Rules specify which application form to use, and what information the CAA requires to support 
each licence application.1284 Depending on the activity to be undertaken and the type of licence 
sought, there are additional requirements in the Act and the Regulations that need to be 
met.1285  Under section 9 of the Act, the CAA is required to consider the risks involved in the 
activity to be licenced and to ensure in so far as it is practicable in accordance with the ALARP 
principle, that these have been minimised. Under section 14 licences may be time-limited, but 
renewable, or limited to particular endeavours. Section 15 provides that a licence may be 
transferred, varied, suspended, or revoked.   
 
8.4.1  Spaceports.         

Sections 3(2)(a) and (b) of the SIA define a spaceport as “a site from which spacecraft or 
carrier aircraft are launched or (as the case may be) are to be launched” or ‘’a site at which 
controlled and planned landings of spacecraft take place or (as the case may be) are to take 
place.”1286  Temporary installations at sea, therefore, used only for landings are not “sites” and 
so cannot be spaceports. As a ship is not a site under the Act, the launch from a ship does not 
require a spaceport licence. However, if a fixed platform at sea is used for a launch, that would 
be considered a site, and so a spaceport licence would be needed for any launch from it.1287 
A Spaceport licence is granted under section 3(1)(b) of the SIA to authorise the vertical launch 
of rockets, or horizontal launches, using aerodrome runways, for spaceplanes, or for an ‘air 
launch’ from a carrier aircraft, as well as for launches of high-altitude balloons, and planned 
landings of spacecraft.   Regulation 35 provides that a horizontal spaceport must be located 
at an aerodrome that is either CAA licensed or EASA certified, and National Aviation Security 
Programme (NASP) directed.1288 Regulation 35 also provides that the regulator may only grant 
a licence for a horizontal spaceport if the aerodrome at which the proposed spaceport is to be 

 
1281 Associated activities include the operation of spaceports and range control functions. CAP 2209 (n 
1) 6-7.  
1282 CAP 2209 (n 1) 10. 
1283 CAP 2209 (n 1) 5, 10-11. 
1284 CAP 2209 (n 1) 5. 
1285 CAP 2209 (n 1) 8.  
1286 SIA 2018 (n 1(a)) s. 3(2). 
1287 CAP 2209 (n 1) 12.  
1288 CAP 2212 (n 1) 18. 
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sited is subject to the direction of the Secretary of State under the Aviation Security Act 1982 
and Regulation (EC) No.330(b). These requirements do not apply to applicants that only intend 
to host vertical launches or balloon launches.1289 

Part 5 of the Regulations sets out the requirements for the siting assessment. The assessment 
seeks to enable the CAA to determine whether the proposed spaceport site is a suitable 
location from which to conduct spaceflight activities.1290 Regulation 38 requires that the siting 
assessment is presented as a numerical estimate of the annualised risk of death or serious 
injury to the public, based on the total estimated number of launches a year, as well as on the 
launch vehicle characteristics, trajectories, and local land use.1291  

A safety case is required by the CAA to consider an application for a spaceport licence.1292  
The requirements that a safety case must meet are set out in regulation 36. The guidance 
suggests that the safety case should be divided into four parts: a) site, environment, and 
management information; b) hazard identification and an assessment of major accident 
scenarios; c) proposed measures to prevent or limit the consequences of a major accident; 
and d) the demonstration that the risk is ALARP.1293 The focus of the safety case should be on 
the management of potentially catastrophic events rather than on minor risks.1294 Paragraph 
36(4) sets out the minimum information that must be included in the safety case for a 
spaceport. This includes descriptions and diagrams to scale of the spaceport, the associated 
aerodrome (if a horizontal spaceport), any structures in the vicinity, and details of the activities 
that will be carried out.  The safety case must include an inventory of propellants and 
hazardous materials that will be stored or used at the spaceport. Regulation 36(7)(a), requires 
determining whether a safety clear zone is necessary.    

Paragraph 36(3) requires that the ‘interests’ of a variety of other possible users of the site be 
considered, but s. 2(1) it does not define ‘interests. The guidance references ‘interests’ in the 
context of defining the scope of the safety case and states ‘careful consideration should be 
given to the interaction needed between the spaceport licensee and other licensees to 
effectively manage the risks arising from licensed activities.’1295 As such, it is assumed that 
‘interests’ refers to a requirement to set out how the spaceport will be designed to enable the 
various users to safely interact with each other.  

Part 10 of the Regulations focuses on the ongoing safe operation of a spaceport. The 
spaceport licence regulations and the safety regulations are interlinked, and so they should be 
considered together.1296  Regulation 164 sets out the requirement to have a spaceport manual 
containing all the essential information necessary for the safe operation of the spaceport  An 
emergency response plan is required under Regulation 165. Appropriate levels of security are 
also required.1297   A number of other statutes and regulations are relevant to the operation of 
a spaceport, which a spaceport licence applicant must confirm that they have the capability to 
ensure will be followed.1298  

 
1289 CAP 2212 (n 1) 5, 9-10, 17. 
1290 CAP 2212 (n 1) 28. 
1291 CAP 2212 (n 1) 28. 
1292 CAP 2212 (n 1) 25. 
1293 CAP 2212 (n 1) 29. 
1294 CAP 2212 (n 1) 19, 21. 
1295 CAP 2212 (n 1) 21. 
1296 CAP 2212 (n 1) 29. 
1297 CAP 2212 (n 1) 25, 34. 
1298 These include: a) CAP168 Licensing of Aerodromes, which applies to any proposed horizontal 
spaceport; b) The Control of Major Accident Hazards Regulations 2015 (COMAH), which relate to the 
storage and safe handling of chemicals and explosive materials, in quantities above specified 
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In broad outline, these terms reflect those that govern the licencing of airports. As such, they 
meet the standards expected as to clarity and certainty, there are sufficient precedents to 
ensure they are not viewed as too complex, and from a cost perspective, there appear to be 
no unexpected onerous burdens. The CAA issued to CAN on the 16 November 2022 its first 
spaceport licence.1299  

8.4.2  Range Control.                                                                                             

A “range” is defined in section 5 of the SIA 2018 as “a zone which (or two or more zones each 
of which) is subject to restrictions, exclusions or warnings for keeping it clear, at the relevant 
times, of (a) persons or things that might pose a hazard to spaceflight activities, and (b) 
persons or things to which spaceflight activities might pose a hazard.” Section 6 of the SIA  
defines ‘range control services’ as including: (a) the identification of an appropriate range for 
particular spaceflight activities; (b) the co-ordination of arrangements for the activation and 
operation of the range; (c) obtaining all necessary information for identifying the range, and for 
co-ordinating its activation and operation; (d) ensuring that notifications are issued for the 
protection of persons who might be put at risk by spacecraft or carrier aircraft within the range, 
or in the vicinity of it; (e) monitoring the range, and the spacecraft or carrier aircraft for which 
it is provided, to ascertain (i) whether the restrictions or exclusions to which the range is subject 
are complied with; (ii) whether planned trajectories are adhered to; (f) communicating any 
failure to comply with these restrictions or exclusions, or to adhere to those trajectories, for the 
purpose of enabling any appropriate actions to be taken in response. They also include under 
(g), any prescribed services that are provided for the purposes of, or in connection with, any 
services within (a) to (f).   

The exercise of range controls in relation to spaceflight activities requires a Range Control 
Licence, which is issued under section 7 of the Act. Sections 5-7 of the SIA set out the 
requirements for a range control licences. The Regulations permit the licensing of a range 
control service provider without a specific launch being identified. As such, a range control 
licensee can establish its business, and then market its services to launch operators.1300  The 
CAA will use a set of assessment criteria when reviewing an application for a range control 
licence to determine whether the application meets the requirements set out in the 
Regulations, and whether the applicant has the capabilities to carry out the functions the 
licence would authorise. Range control services can be provided in a number of ways, and for 
each approach the applicant will be required to provide a description of their solution and the 
systems involved.1301 The CAA will only grant a licence if satisfied that the applicant has the 
necessary resources to undertake the proposed activities.1302 

Part 6 of the SIR is concerned with range control and sets out the requirements an applicant 
for a licence must meet. Regulation 42 sets out the organisational, management and 
capabilities a range control licensee must have. The range safety manager, range operations 
manager, and range accountable manager are prescribed roles under Part 3 of the 
Regulations and so must be filled by personnel that meet the eligibility criteria set out in 

 
thresholds, such as propellant that may be used in spaceflight activities, c)  The Civil Contingencies Act 
2004 and associated regulations, which set out rules and responsibilities for organisations involved in 
the preparation for and response to emergencies.   CAP 2212 (n 1) 14. 
1299 Department of Transport, Spaceport Cornwall receives first-ever UK spaceport licence (DfT, 16 
November 2022) < https://www.gov.uk/government/news/spaceport-cornwall-receives-first-ever-uk-
spaceport-licence> accessed 26 November 2022. 
1300 CAA CAP 2211 (n 1(d)) 36. 
1301 CAA CAP 2211 (n 1(d))  27. 
1302 CAA CAP 2211 (n 1(d)) 15-16. 
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regulations 5 and 6. Regulations 43 to 45 define the agreements required with third parties to 
monitor the range for spaceflight activities, and the licensee will need to demonstrate that they 
can communicate reliably with these organisations.1303 Regulations 46 to 48 set out what is 
required to identify an appropriate range for spaceflight activities. A range control licensee 
must confirm that the services it provides meet the requirements of the launch operator 
licensee’s safety case.1304 Regulations 49 to 51 define who as part of the process of monitoring 
the designated range, must be notified and issued with warning notices. Regulation 52 sets 
out a requirement to maintain a quality management system. If a spaceflight operator wishes 
to provide range control services for their own spaceflight activities, additional requirements 
are set out in regulations 54 and 55 to ensure that the functions are independent.  

 

The launch operator has overall responsibility for conducting safe launch operations. Range 
control services are a key element of the safety case to mitigate the risks posed by the 
launch.1305 The flight safety analysis requires that appropriate measures be defined to prevent 
a major accident occurring and mitigate the consequences if one does occur.1306   The 
Regulations place a legal duty on the range control licensee to prepare and maintain an 
effective safety management system and a quality management system to ensure the quality 
of safety-critical services is maintained.1307   No specific point at which the range control 
licensee’s responsibility ends is set by the regulations because this will vary and depend on 
the launch and launch vehicle characteristics.1308  Regulation 89 requires that flight termination 
personnel are appointed by a spaceflight operator who intends to use a launch vehicle with a 
non-autonomous flight safety system. Regulation 100 requires the spaceflight operator to 
monitor the launch and flight in real time and sets the parameters according to which flight 
termination personnel must decide whether to terminate the flight. In practice, it is expected 
that the flight termination personnel will be employed by the range control licensee rather than 
the spaceflight operator. Alternatively, the spaceflight operator may train its own personnel to 
fulfil this function.1309 

The regulations for the issue of a range control licence are clear as to the activities authorised 
by the licence, and what is expected is certain when performing those duties. The 
requirements under the licence, and the process to apply for the licence are not complex, and 
the cost of compliance with the regulations should not be onerous.   Smith, Thompson, and 
Beach make the point that in most other jurisdictions the State takes on responsibility for range 
control functions.1310 This makes sense as part of what a range control function may entail is 
SSA and a Space Surveillance and Tracking (SST) capability which would require international 
inter-agency interaction and co-ordination. As discussed in section 9.2, the UK lacks a 
developed SDA capability which may raise difficulties in the provision of these services. 
 
8.4.3 Launch and Return Operator Licences.                                                    

Holders of a Launch operator licence and of a Return operator licence are both referred to in 
the Regulations as a ‘spaceflight operator’.1311  However, as is noted in the guidance, the 
definition of “operator’s spaceflight activities” under regulation 2, is more limited than the 
definition of “spaceflight activities” used in section 1 of the Act which includes operating a 

 
1303 CAA CAP 2211 (n 1(d)) 13, 25. 
1304 CAA CAP 2211 (n 1(d)) 22-23. 
1305 CAA CAP 2211 (n 1(d)) 34. 
1306 CAA CAP 2211 (n 1(d)) 34. 
1307 CAA CAP 2211 (n 1(d)) 35. 
1308 CAA CAP 2211 (n 1(d)) 35. 
1309 CAA CAP 2211 (n 1(d)) 37. 
1310 Smith Thompson Beach (n 131) 718, 727, 729. 
1311 CAA CAP 2213 (n 1163) 44. 
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“space object” and “any activity in outer space”, both of which are not limited to launch 
vehicles.1312 Launch and return operator licences are issued under section 3 of the SIA. The 
Regulations allow for single-use rocket launch vehicles, reusable launch vehicles,1313  carrier 
aircraft,1314 unmanned aircraft systems (UAS),1315 and unmanned free balloons.1316 A launch 
licence is required for the conduct of spaceflight activities, which include launching a launch 
vehicle, or a carrier aircraft with a launch vehicle.  The return of a launch vehicle launched 
from the UK does not require a separate launch operator licence.1317  However, a return 
operator licence is required to land a vehicle launched from outside of the UK in the UK.1318  
Regulation 15 states that no licence is required for a carrier aircraft used to transport a space 
object or a launch vehicle provided that there is no launch, and the carrier aircraft has the 
authorisations of the state in which the operator is based that are acceptable to the CAA  

The safety case is the focus of the CAA’s concern when considering an application for a launch 
operator licence or return operator licence.1319  Through the safety case a licence applicant 
identifies the major accident hazards and sets out how the risks will be managed.   The safety 
case should be focused on managing potentially catastrophic events, rather than on minor 
risks.1320 Under regulation 29 the CAA appraises the safety case to assess whether the 
applicant has satisfied the ALARP requirement.  Sections 9 and 19(1)(b) of the Act sets out 
the safety requirements related to spaceflight activities. The core principles guiding the safety 
assessment require an appraisal of the risks to those taking part in the activities in a prescribed 
role or capacity and affirming that all reasonable steps have been taken to ensure that risks to 
the health, safety and property of persons who are not acting in a prescribed role are ALARP. 
To award a licence the CAA must be satisfied that these requirements have been met.1321 Part 
4 of the Regulations sets out the requirement to conduct a flight safety and a ground safety 
analysis to produce a safety case. A safety operation manual is required to provide the 
information listed in Schedule 5.1322 Measures need to be defined to manage the risks.1323  

Section 17 of the Act requires that persons taking part in spaceflight activities must give 
‘informed consent’1324  to accept the risks involved, and that they must meet prescribed criteria 
with respect to age and mental capacity.  Section 18 of the Act and Part 7 of the Regulations 
and Schedule 3, cover the requirements to ensure that participants in spaceflight activities are 

 
1312 CAA CAP 2213 (n 1163)  20. 
1313 A reusable launch vehicle is any launch vehicle that is capable of being used in more than one flight. 
CAA CAP 2213 (n 1163) 20. 
1314 ‘A carrier aircraft is defined in section 2(6) of the Act and means: “an aircraft that is not capable of 
operating above the stratosphere and is used, or (as the case may be) is to be used, to carry a 
spacecraft”.’  CAA CAP 2213 (n 1163) 37, 73. 
1315 ‘An ‘unmanned aircraft system’ (UAS) is defined in UK legislation as meaning an aircraft without 
human occupants and the equipment to control that aircraft.’ CAA CAP 2213 (n 1163) 75. 
1316 ‘CAP2030A00 sets out the relevant articles and requirements of the Standardised European Rules 
of the Air Regulation (“SERA”) (EU 923/2012) that have been retained in UK law after the UK left the 
European Union. Within the SERA, an ‘unmanned free balloon’ is defined as a non-power-driven, 
unmanned, lighter-than-air aircraft in free flight. The SERA requires that an such balloon must be 
operated in such a manner as to minimise hazards to persons, property or other aircraft and in 
accordance with the conditions specified in Appendix 2.’ CAA CAP 2213 (n 1163) 75-76. 
1317 CAA CAP 2213 (n 1163) 12. 
1318 CAP 2209 (n 1) 10. 
1319 CAA CAP 2213 (n 1163)  23. 
1320 CAA CAP 2213 (n 1163) 20. 
1321 CAA CAP 2213 (n 1163)  15. 
1322 CAA CAP 2213 (n 1163) 31. 
1323 CAA CAP 2213 (n 1163) 16. 
1324 CAP 2209 (n 1) 8; CAA CAP 2213 (n 1163) 15, 17; Simmons 2020 (n 132).  
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trained and medically fit. The CAA must be satisfied with the risk assessment set out in section 
9 of the Act.1325   

There are detailed regulations setting out the requirement to ensure that the spaceport, the 
range, the launch vehicle and its ground support equipment are fit for the intended spaceflight 
activities. Regulation 93 contains the provisions for returning a reusable launch vehicle to 
service after its first launch and return. Regulation 94 requires that before each launch, the 
spaceflight operator must carry out verification and validation processes which must be 
detailed in the safety operations manual. Regulation 96 requires that the spaceflight operator 
must ensure that the mission management facility and other service providers have reliable 
systems of communication.1326 If necessary, regulation 100 requires that the spaceflight 
operator must monitor in real time to prevent, or reduce, the risk of a major accident to the 
flight of a launch vehicle until it reaches a stable orbit, or completes sub-orbital activities, or 
returns to land in the UK. How the monitoring is done is at the discretion of the spaceflight 
operator.1327 Regulation 101 requires that reasonable steps are taken to avoid interfering in 
the space activities of others, to limit hazards, and to prevent contamination of outer space, or 
to cause adverse changes in the Earth’s environment. Regulation 101(2) covers the 
spaceflight operator’s disposal of the launch vehicle if that is done by causing it to re-enter 
through the Earth’s atmosphere. 

Once a licence is granted, the on-going safety of an operator’s spaceflight activities are 
monitored under Part 8 of the Regulations.1328 Regulations 84 and 85 set out requirements 
relating to the spaceflight operator’s organisation and management, including the need to have 
a safety management system (SMS). Once licenced, a spaceflight operator must appoint staff 
who meet the eligibility criteria to the prescribed roles of launch director, safety manager, 
accountable manager.  Under regulation 89, if a launch operator licensee intends to use a 
launch vehicle with a non-autonomous flight safety system, it must appoint flight termination 
personnel. A launch vehicle licence applicant must also satisfy the requirements as to the 
process to be followed when appointing an agent, the submission of an assessment of 
environmental effects, and insurance.1329  
 
The CAA has the power to attach generic and specific reporting conditions, to enable it to 
monitor the activities of a licensee in order to fulfil its duties.1330  A licence applicant must 
commit to providing information as to any launch so that the UK can satisfy its obligations 
under the Registration Convention.1331 For any satellite payload(s) to be launched from the 
UK, but not operated from the UK, the payload information will be assessed by the CAA against 
four key principles: safety, security, sustainability and responsibility. As a generic condition, 
the type of information that will be required in these instances is set out in Table 1 at Annex B 
of the regulations.  

The guidance states that these assessment principles align with those used under the OSA 
1986. However, the key difference is that these principles would be applied to vet the launch 
of satellites of international operators from the UK. This vetting, though understandable, as 

 
1325 CAP 2209 (n 1) 12, 15, 24; CAA CAP 2213 (n 1163) 15-16. 
1326 CAA CAP 2213 (n 1163) 53-56. 
1327 CAA CAP 2213 (n 1163) 60. 
1328 CAA CAP 2213 (n 1163) 16, 19, 20. 
1329 CAP 2209 (n 1) 12, 13, 21; CAA CAP 2213 (n 1163) 15, 21. 
1330 CAP 2209 (n 1) 19.  
1331  Under section 61(1) of the Act, the Secretary of State must maintain a register of launches that 
have taken place from spaceports in the UK. This includes both space and suborbital launches. This is 
in addition to the duty on the Secretary of State, set out in section 7 of the OSA and as amended by 
Schedule 12 of the SIA, to maintain a register of space objects.  CAA CAP 2213 (n 1163)  21. 
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discussed in section 7.5.2 may prove to be a problem for the UK launch industry in attracting 
international business until there is greater clarity as to way the assessment will be conducted. 
Though the requirements for a launch operator and return operator licence are voluminous, 
and the detail is complex, what the authorised activities are is clear, and the regulations 
provide sufficient certainty. The cost of providing all the required information, in the detail 
required, however, may be a challenge to start-up launch providers.   

8.4.4 Orbital Operator Licence.  

An orbital operator licence is required to launch a space object into orbit, operate a space 
object, and to conduct any other activity in outer space from the UK. The most common activity 
likely to be authorised under this licence is the procurement of a satellite launch and operation 
of a satellite, however, the licence is not limited to activities in Earth’s orbit.1332 To return a 
satellite to Earth an orbital operator will require a return operator licence because this would 
be classified as a ‘spaceflight activity’.1333 An orbital operator licence and a launch operator 
licence may be required in certain circumstances.1334   If a UK organisation seeks to operate 
satellites both from the UK and from overseas, then it will need to apply for licences under the 
SIA and the OSA. The UK-based spaceflight activities would need an orbital operator licence 
under the SIA, and the overseas spaceflight activities would be licensed under the OSA.1335 
As noted in section 7.3.2 this anomalous situation would be best resolved by repealing the 
OSA and amending the SIA.  
 
No regulations have been made in the SIA for orbital operations under section 9, which is 
concerned with risk, nor under section 19(1)(b) which is concerned with safety.  The stated 
reason for this by the CAA, is that because orbital space activities reflect a wide diversity of 
mission profiles and technologies, the best way to regulate orbital safety is through licence 
conditions and the associated guidance so as to create an ‘adaptable, outcomes-based 
regulatory regime’1336 similar to that of the OSA licencing regime.1337 The regulatory approach 
is intended to be flexible in order to accommodate new developments in standards and 
practices, while targeting any specific concerns associated with a given activity using 
conditions.1338  Reflecting this approach, no legislation has been drafted concerning point-to-
point sub-orbital spaceflight operations, and orbital and interstellar spaceflight operations with 
human occupants.1339 Neither have regulations been drafted to cover activities such as 
asteroid mining, though these activities are covered by regulations in place in the US, UAE, 
Japan and Luxembourg.  Orbital space activities will be considered in chapter 9. 
 
When applying for an orbital operator licence certain information must be provided to enable 
the CAA to make a reasoned assessment as to the applications suitability. The Regulator’s 

 
1332 CAA CAP 2210 (n 1120) 10. 
1333 CAA CAP 2210 (n 1120) 10, 15. 
1334 ‘For example, if part of a launch vehicle is designed to remain in outer space and can be operated 
in orbit to carry out additional activities, the launch operator may need to obtain an orbital operator 
licence. The requirement to hold both licence types is likely to be determined on a case-by-case basis, 
taking into account safety and security considerations specific to the proposed mission.’ CAA CAP 2210 
(n 1120) 10. 
1335 CAA CAP 2210 (n 1120) 13. 
1336 CAA CAP 2210 (n 1120) 15. 
1337 CAA CAP 2210 (n 1120) 15-16. 
1338 CAA CAP 2210 (n 1120) 15. 
1339 ‘It is not currently intended to license these activities, as they are technically complex and difficult to 
regulate activities which will require global collaboration on common standards.’ CAA CAP 2210 (n 
1120) 14-15. 
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Licensing Rules set out the information required in support of an application.1340 Answering the 
regulator’s ‘Assessment Questions’ will provide much of the information required for an orbital 
operator licence.1341  As a significant quantity of information may be required, the length of the 
period of assessment will reflect the complexity of the application.1342 A TLS will be used to 
help prospective Orbital licence applicants. Through the TLS the CAA will provide feedback 
and a pre-application Red/Amber/Green rating, which will reflect an initial appraisal of the risk 
of the proposed orbital activity.1343 All applications for an orbital operator licence will be 
assessed according to the Assessment Principles of safety, security, sustainability, and 
responsibility. With regards to ‘safety’, there is no need to provide a safety case, but an 
applicant will need under section 9(4) to satisfy the CAA that they have taken all reasonable 
steps to ensure that any risks are ALARP.1344 A licence will only be granted if the CAA is 
satisfied that the applicant has the necessary resources, skills, and capabilities to undertake 
the proposed activities.1345 The on-going duties for an orbital operator’s spaceflight activities 
will be managed in the same way as for a launch operator and return operator licence using 
generic and specific reporting conditions.1346 Under section 61(1) of the Act, the Secretary of 
State must maintain a register of space and sub-orbital launches that have taken place from 
spaceports in the UK, and so the holder of a licence may be required to provide information 
as requested.1347 

Other than for a standard launch of a satellite into orbit, the space activities that an orbit licence 
will authorise is uncertain. What the CAA will need to be satisfied of for different orbital 
missions is not clear. As much of the proposed activity is likely to be new, the CAA will need 
to train newly recruited staff to deal with proposals it has no previous experience in evaluating. 
As such, the regulatory process for approval of an orbital operator licence, at least initially, is 
likely to be complex, and complexity will inevitably increase cost. The CAA has been trying to 
recruit staff for its regulatory policy, licencing and oversight and engineering teams.1348 From 
the perspective of regulatory competition, the UK licencing regime would be significantly more 
competitive if it set out a series of specific space activities it was prepared to licence and 
defined the regulatory requirements for each of those missions. It would then be entering the 
competition to attract those types of activities. It could also make provision for a review process 
to expand the types of orbital missions it may licence.  As it stands, the regulations are too 
broad and imprecise. Essentially, the cost of the CAA navigating the learning curve is to be 
put on applicant companies.  
 
At present, it is not clear which orbital space activities the UK is prepared to licence. This is a 
critical flaw in the orbital licencing regime as all the licences are dependent on having a 

 
1340 CAA CAP 2210 (n 1120) 19-20. 
1341 CAA CAP 2210 (n 1120) 20. 
1342 CAA CAP 2210 (n 1120) 20. 
1343  ‘A ‘green’ rating means that the proposed orbital activities appear to pose an acceptable level of 
risk to safety, security and sustainability but subject to the regulator’s review on any actual application 
being made and any issues arising from it. • An ‘amber’ rating means that the proposed orbital activities 
appear to pose an uncertain level of risk to safety, security and sustainability. • A ‘red’ rating means that 
the proposed orbital activities appear to pose an unacceptable level of risk to safety, security and 
sustainability.’ CAA CAP 2210 (n 1120) 21. 
1344 Under the ALARP (As low as reasonably practical)  principle applicants for an orbital operator licence 
are expected to demonstrate how their chosen launch operation(s) have been planned to minimise the 
risk to public safety and the impact on the orbital environment. CAP 2209 (n 1) 14, 23.  
1345 CAA CAP 2210 (n 1120) 23. 
1346 CAA CAP 2210 (n 1120) 31. 
1347 CAA CAP 2210 (n 1120) 31-32. 
1348 Civil Aviation Authority, ‘Our Space regulation team is hiring!’ (Linkedin) 
<https://www.linkedin.com/company/civil-aviation-authority/life/37125f71-b3e6-4574-b13e-2fd2030b 
25d0/> accessed 8 July 2022. 
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‘purpose’ when in orbit. If the ‘purpose’ as to what can be licenced is not clearly set out, then, 
arguably, the regulatory regime flounders.  It is therefore recommended that a clear regulatory 
regime for each of the orbital space activities that the CAA will licence is put in place. 
Companies need to know what activities can be licenced, and what requirements need to be 
satisfied. A simple tick-box list of requirements should be developed for each permitted orbital 
space activity, with clear timelines for CAA approval. A separate review process could then be 
established to reform and extend the list of authorised activities.  A single clearing house 
managed by the CAA for information to be provided by a licensee will help to reduce the time 
taken and to improve the efficiency of the process. The range of possible space activities that 
the UK space regime may be called on to licence is considered in chapter 9. 
 
8.5 Science and Technology Committee hearing on 1 March 2023. 

The Parliamentary Science and Technology Committee held a hearing on 1 March 2023 to 
examine the experience of the regulatory process following on from the failed VO 'Start Me 
Up' mission from CAN in January 2023.1349  Joshua Western the CEO of Space Forge Ltd, and 
Patrick McCall a Non-executive Director of Space Forge Ltd presented first.  They were 
followed by Melissa Quinn, Head of CAN and Dan Hart, the CEO of VO. Sir Stephen Hillier 
CBE, Chair, CAA, Tim Johnson, Policy Director, CAA, and Ian Annett, Deputy CEO, UKSA, 
then responded.1350 Having heard the evidence, the Committee chairman Greg Clark said it 
was disastrous that an attempt to demonstrate UK capabilities had turned “toxic for privately 
funded launch”.1351  The UK had wanted ‘first mover’ advantage, but to attract commercial 
investment and address the regulatory failures of UK launch ‘we now need to have the 
government do it to earn back the confidence of private space investors".1352 The criticisms 
made to the Committee as to their experience of the regulatory process of applying to the CAA 
for a licence can be appraised from the perspective of complexity, certainty, clarity, and cost. 

The regulations were criticised as being too complex which caused delay. The  absence of a 
central information clearing system, in a process where many organisations had a statutory 
interest in the information supplied, caused problems when trying to meet their requirements 
as the information had to be rehashed several times.1353 Hart suggested that mutual 
recognition through a passport system would ease the regulatory burden derived from the 
reformulation of Federal Aviation Administration (FAA) documentation.1354 Western said there 
was excessive red tape which hindered progress due to a lack of engagement by the UK 

 
1349 Spaceport Cornwall was awarded an operating licence in November 2022.  The licences for Virgin 
Orbit were granted on 21 December. The licences for the individual satellites were announced on 5 
January. The Start Me Up mission was launched on 9 January. A dislodged fuel filter caused the second 
stage thrust to experience a premature shutdown which resulted in the LauncherOne rocket and payload 
falling into the Atlantic. STC Oral Evidence (n 1095); STC Parliamentlive.tv 2023 (n 1099); Marwa 
Hassan, ‘‘Seismic change’ needed to attract space-race investors to Britain’ The National (Abu Dhabi 1 
March 2023)  <https://www.thenationalnews.com/world/uk-news/2023/03/01/seismic-change-needed-
to-attract-space -race-investors-to-britain/> accessed 3 March 2023; BBC, ‘Firm that lost satellite in 
Cornwall launch lambasts UK red tape’ BBC (London, 1 March 2023) <https://www.bbc.co.uk/news/uk-
england-cornwall-64815026> accessed 3 March 2023; Tom Ambrose, ‘UK now seen as ‘toxic’ for 
satellite launches, MPs told’ Guardian (London, 1 March 2023) <https://www.theguardian.com/ 
science/2023/mar/01/uk-satellite-launches-mps-committee-virgin-orbit-failed-mission> accessed 3 
March 2023. 
1350 STC Oral Evidence (n 1095). 
1351 STC Oral Evidence (n 1095) Q 538. 
1352 STC Oral Evidence (n 1095) Q 538.   
1353 STC Oral Evidence (n 1095) Q 562.  
1354 STC Oral Evidence (n 1095) Q 564. 
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authorities.1355 Concern was raised at to the excessive level of detail required when security 
checks were undertaken.1356   

The regulations were also criticised for their lack of clarity. Western stated that the definitions 
used in ALARP were entirely subjective, and so the level of detail varied depending on who 
they interacted with.  There was no common understanding as to what level of confidence as 
to risk should be attained. Katherine Fletcher, a Conservative member of the Committee with 
a business background, noted the need for clarity as to what is required, which the regulations 
did not provide. The licencing application process was criticised: "there was a real jarring 
between the submission of the license and [the fact that] the licence application via the portal 
could only be submitted once. What that meant was that when the CAA teams had questions, 
we had to go via email to answer those questions, and then there were significant differences 
both in size, detail, etc between the portal submission and what we were actually detailing to 
the CAA. So it costs us more to license our satellite launch than it did to launch it."1357 

Concerns were raised as to the lack of certainty as to what the regulations required. The 
uncertainty as to what constituted the 'hazard area’ was noted.1358 This uncertainty was 
attributed to the CAA applying very conservative assumptions as to risk. McCall said: “The 
CAA is taking a different approach to risk — and a bit to process and timing as well”.1359 It was 
urged that the CAA consider the level of risk it was prepared to assume if the UK wanted to 
build a globally competitive space sector. With regard to the definition of range, as this required 
interaction with a range of statutory bodies, it was suggested that this is best done by a 
government agency rather than a private company.1360 Hart  commented that as there were 
no back-up days authorised in the launch timetable, this created operational uncertainty, and 
that certainty was needed in order to  manage time and budget. The view was expressed that 
to address the uncertainty the licencing process needed to be made more efficient. 1361 

McCall highlighted the cost of the process. He said the pace of regulatory approval was vital 
for startups as they were working with limited cash, and so any delay could consume a 
significant amount of working capital.1362 Going forward, he asserted that the problems with 
regulation were more important than technical problems with the UK launch. McCall criticised 
a  lack of appreciation of what matters to small companies – they run out of money if the time 
taken for regulatory approval is too long, and time also impacts their ability to raise money – 
and so they need certainty as to time and budget. SME’s have limited money and people, 
whereas the CAA has a public sector perspective where money was not a concern. 1363 As a 
result, McCall advised against launch from the  UK: “I think the conclusion I’ve reached is it’s 
not a good use of money, because our regulatory framework is not competitive.”1364  

 
1355 STC Oral Evidence (n 1095) Q 530.  
1356 STC Oral Evidence (n 1095) Q 545. 
1357 STC Oral Evidence (n 1095) Q 533. 
1358 STC Oral Evidence (n 1095) Q 562. 
1359 STC Oral Evidence (n 1095) Q 535. 
1360 STC Oral Evidence (n 1095) Q 562. 
1361 STC Oral Evidence (n 1095) Q 539, Q 566.  
1362 STC Oral Evidence (n 1095) Q 536, Q 537.  
1363 McCall stated that there was ‘a lack of appreciation of what matters to small companies such as 
Space Forge. If you work for a big company or in the public sector, it is just accepted that if you turn up 
for work, you will be paid. If you’re a small company, you’re thinking, “I’m another day closer to running 
out of money.” To raise money, you have to show a positive view of life. Investors want certainty to 
budget, and certainty about when things will happen. STC Oral Evidence (n 1095) Q 552. 
1364 STC Oral Evidence (n 1095) Q 541. 
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Joshua Western warned that the regulation process needs reform or else the UK risks more 
companies performing their launch operations elsewhere.1365 Western criticised the "lethargic" 
licensing framework where there were significant “gaps between engagements” with the 
regulator.1366  ’ It was suggested by McCall that the CAA needs to define the enquiry that is 
needed in order to reduce its workload, and having done that, it should resource appropriately 
and hire more people.1367  Greg Clark, chairman of the committee,  told CAA representatives: 
“The evidence that we’ve heard, not just from Space Forge but from Virgin Orbit, is the most 
devastating evidence I’ve heard on a commercial regulatory context since I’ve been chairing 
this committee.’1368 Clark went on to say:  “Something that was a strategic priority for this 
country to be ahead of the world, we’ve heard evidence from investors and operators to say 
that their experience of regulation here has put us behind the rest of the world.”1369 In their 
defence,  Sir Stephen Hillier, CAA chairman said: ‘the core role that the CAA is performing is 
to enact the legislation that was given to us, and our primary duty is to ensure that space 
activity in the UK is conducted safely and conducted within the ALARP principle’’.1370  

It was noted by the CAA that the regulatory framework was laid down in statute, and the 
question was asked: ‘Do you have any degree of flexibility in the way you interpret that statute? 
The second part of that question is: when deciding how to interpret it, what process do you go 
through?’1371 Sir Stephen Hillier, the Chair of the CAA, responded that it was recognised that 
the legislation and regulations require an element of judgment, and the primary exercise of 
judgement arose in regard to ALARP. This was addressed by collecting evidence and data in 
order to examine the constituents of the risk.  Having done that, the CAA sought to come to a 
reasonable conclusion, which required the application of  judgement. This took time to do.  As 
to the detailed investigations undertaken as part of the national security clearance, these were 
part of the process set down in statute, though discretion could be applied as to proportionality. 
Under the legislation, consultation formed a significant part of the timeline, and the CAA did 
not want to compromise on the safety aspect.1372 In response to criticism of the delays, the 
CAA stated that it was ‘confident that we licensed in advance of technical readiness’,1373  and 
so tried to minimise delays.  

This thesis recommends that the government make the necessary investment to ensure that 
the CAA is properly resourced to process applications quickly. The government needs to 
ensure that the regulatory processes for authorising and continual supervision of orbital space 
activities are clear, that the supervision requirements are certain, and that the system is not 
complex. Administrative regulatory costs need to be kept low. Time is money, particularly so 
for SME’s. If the regulatory process is streamlined that will simplify the process and cut costs. 
The cost of compliance is a key competitive regulatory metric. 

Despite the criticisms, recognition has been given to the efforts of the CAA to provide a 
responsive regulatory process. Frank Strang, the CEO of SaxaVord Spaceport in Unst, 
commented that ‘while the regulations are far from perfect and not yet fit for purpose’,1374 the 

 
1365 STC Oral Evidence (n 1095) Q 531.  
1366 STC Oral Evidence (n 1095) Q 533. 
1367 STC Oral Evidence (n 1095) Q 547. 
1368 STC Oral Evidence (n 1095) Q 589. 
1369 STC Oral Evidence (n 1095) Q 589. 
1370 STC Oral Evidence (n 1095) Q 588. 
1371 STC Oral Evidence (n 1095) Q 597. 
1372 STC Oral Evidence (n 1095) Q 598.  
1373 STC Oral Evidence (n 1095) Q 588. 
1374 Hans J Marter, ‘Criticism of space regulator ‘grossly unfair’ – Strang insists’ Shetland News 
(Shetland, 2 March 2023)  <https://www.shetnews.co.uk/2023/03/02/criticism-of-space-regulator-
grossly-unfair-strang-insists/> accessed 3 March 2023.  
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CAA was learning and has engaged with the emerging sector.1375 “It is fair to say at the start 
of the process there was hesitancy and a reluctance to adapt and change, and we certainly 
were frustrated working with them, but as their team has grown and started to engage with the 
spaceports and range operators.”1376  Strang stated that: “In our experience they have been 
very open and listening to our licensing team and trying to understand the commercial 
dynamics, and how they as a regulator need to balance their role whilst facilitating, or rather 
not hindering, the growth of the sector.“1377  

8.6  Evaluation. 

The basic legal requirements for spaceport and range control licences raise no concerns as to 
clarity, certainty, complexity, or cost, as they broadly reflect the existing regulations in the 
aeronautical industry, with expected adaptations.  As such, from the perspective of regulatory 
competition, there is not much to compete on, except efficiency of any regulatory service 
offered by the CAA as this directly impacts costs. It can be assumed that as the CAA gains 
experience it will become more efficient and faster and so the costs of the regulatory process 
will fall. Range control, however, would be better left within the control of the UK state as the 
management of these services involves international co-ordination which is more efficiently 
managed at a state level, rather than through private commercial companies. The 
requirements for a launch and return licence are also clear, and they offer adequate certainty 
as to what is required. Other than for the launch of large rockets, much of the regulatory 
framework for small and medium rockets, and balloons, has long been in place.  Though the 
detail that is required to be provided when applying for a licence is complex, that should be 
manageable as experience accumulates.   

The evidence presented to the Science and Technology Committee discussed in section 8.5 
concluded that UK regulatory process is a significant obstacle to space launches.   The CAA’s 
approach to risk, to process, and timing, were identified as problems.  Stringent regulatory 
processes made the time and cost of launching missions prohibitive. The criticism was made 
that too many organisations and processes were involved in trying to achieve regulatory 
approval, causing delays. It was stated that until these issues are resolved, the UK's attempts 
to become competitive in launch may fail. As a bureaucracy, the CAA focused on enacting the 
statutes, and so demonstrated limited flexibility in the way it carried out its functions.  

As the space value chain is concentrated in sub-orbital and orbital activities, the regulations 
provide a surprising lack of detail on how these activities will be managed and regulated. Other 
than for a standard satellite orbit launch, what activities the CAA will authorise is not clear. As 
much of the proposed activity is likely to be new, the regulatory process for approval of an 
orbital operator licence will be complex, and complexity will inevitably increase cost.  The 
adoption of an ‘adaptable, outcomes-based regulatory regime’1378 does not address a critical 
gap in experience that the CAA will need to focus on filling if the UK is to achieve whatever 
new target it defines to replace its formerly declared objective of securing 10% of the global 
space economy by 2030. Chapter 9 will focus on space activities that the UK may seek to 
licence, and the position of the CAA and the UK government in respect to those activities. 

  

 
1375 Marter (n 1374). 
1376 Marter (n 1374).  
1377 Marter (n 1374). 
1378 CAA CAP 2210 (n 1120) 15. 
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Chapter 9.  Legal Framework. Part 3: Space Activities.                                                                                    

9.1  Introduction. 

The licencing of spaceports, range control, and the enabling activities of launch and return, 
have been considered in chapter 8. This chapter focuses on sub-orbital and orbital space 
activities,1379 and outlines the space activities that the UK could look to support – and this 
appraisal highlights some of the regulatory issues that will need to be addressed.  Orbital and 
sub-orbital activities are the ‘purpose’ that underlie UK space law, but the regulations required 
to advance that ‘purpose’ are largely absent. This is a critical omission.  The legal regimes that 
govern spaceports, range and launch and return have been set out in chapter 7 and 8, but 
these aspects of the space economy are not the purpose, and so not where the money will be 
made. The money will be made by engaging in space activities. As this chapter sets out, the 
necessary regulations as to space activities are in the main, non-existent. This gap will need 
to be addressed. 

The research question this chapter addresses is to determine whether UK space law and 
regulation meets the requirements of those the UK is seeking to attract to grow its space 
economy. A specific tension that is addressed is the gap between declared aims, and the 
actions taken to achieve them in terms of the technical capabilities required to grow the UK 
space sector. By failing to address the purpose driving commercial space activity, the UK does 
not meet the requirements for growth. The regulations therefore fall short of what is required.  

Section 9.2 considers the commercial objectives, rocket-lift, and the requirement for SDA as 
part of a SSA capability that are needed to undertake orbital and sub-orbital activities from the 
UK. Section 9.3 examines the ‘adaptable, outcomes-based regulatory regime’ that governs 
the issue of an orbital licence. Section 9.4. provides a brief appraisal of the regulatory 
framework for a selected set of sub-orbital flight activities, including space tourism, point-to-
point transport, carrier-launch, and scientific micro-gravity experiments. Section 9.5 turns to 
the regulatory environment for in-orbit activities, starting with the commercial market for 
satellites, and satellite constellations in LEO, including satellites used for communication, 
broadcasting, Global Navigation Satellite System (GNSS) and EO. Section 9.6 considers 
scientific exploration, orbital stations, close-proximity missions including debris removal and 
in-orbit repair, and manufacturing in space. Section 9.7 is concerned with the exploitation of 
space resources, including space mining and the extraction of energy-from-space.  Section 
9.8 concludes the chapter with an evaluation of the material considered.  

9.2  Commercial Space Activity.  

Those who intend to engage in the private exploitation of space will have a clearly defined 
commercial objective. Space may be the ‘common heritage of mankind’, but entrepreneurs 
and investors do not engage in such activity out of a spirit of philanthropy, and most certainly 
not out of charity. Commercial companies are established to make a profit for their 
shareholders from whom they raised the capital required to finance their activities. They are 

 
1379 An orbit is the curved path of an object around a point in space – such as a planet. An orbital flight 
around Earth would therefore complete a full path around Earth. A sub-orbital spaceflight reaches space 
but does not complete an ‘orbit’ of the Earth. Under the Space Industry Act 2018, a “sub-orbital activity” 
means launching, procuring the launch of, operating or procuring the return to earth of: (a) a rocket or 
other craft that is capable of operating above the stratosphere, (b) a balloon that is capable of reaching 
the stratosphere carrying crew or passengers, or  (c) an aircraft carrying such a craft.  The regulator will 
use the International Standard Atmosphere (47km) as the stratopause for the purposes of determining 
whether an activity is ‘sub-orbital’. As set out in section 1 of the Space Industry Act 2018, “space activity” 
means a) launching or procuring the launch or the return to earth of a space object or of an aircraft 
carrying a space object, b) operating a space object, or c) any activity in outer space. 
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not established to do things ’for the benefit and in the interests of all countries’.1380 If they 
provide a service, such as telecommunications, then the people who use that service are 
expected to pay for it. If a licence is sought to engage in asteroid mining, then clarity will be 
required as to the UK’s interpretation of the OST because without private property rights there 
is no market for the minerals extracted.  No private organisation will take on the considerable 
investment required to access space and its resources if they have to ‘share’ the benefits with 
the rest of mankind.  

To understand what space activities may be possible from the UK also requires an 
appreciation of the rockets that may be launched. All space activities have different 
requirements in terms of the rocket utilised. The type of rocket needed depends on how heavy 
the payload is, and how far it needs to go.1381 To participate in a specific space activity will 
require the UK to authorises spaceports that can launch a rocket of the required lift. Currently, 
the UK’s launch strategy is based on small satellites using small lift launch vehicles.1382 As 
such, several of the orbital activities noted in this chapter are unlikely to be feasible based on 
a limited UK rocket-lift launch capability.1383  

The importance of SDA has been noted in sections 5.6, 5.9, 8.4.2 and footnotes 563 and 573. 
An SDA capability is necessary to develop commercial space activity based in the UK because 
it is needed to reduce the risks to expensive assets. The UKSA published in May 2022 a study 
on SDA1384 that makes a number of points as to the UK’s preparedness to participate in space 
orbital activities. It noted the need to have the capability for SDA which includes the critical 
capability to identify, characterise and understand ‘any factor in the space domain that may 

 
1380 OST, Article 1. 
1381 Using NASA classifications, a small lift launch vehicle is capable of lifting 2,000 kg of payload into 
Low earth orbit (LEO). A Medium lift launch vehicle is capable of lifting from 2,000 kg to 20,000 kg of 
payload into LEO. A Heavy lift launch vehicle is capable of lifting 20,000 kg to 50,000 kg of payload into 
Low earth orbit (LEO). A Super-Heavy lift launch vehicle can lift more than 50,000 kg of payload into 
LEO.  SatNow, ‘What are the types of Launch Vehicles in Space?’ (SatNow, 21 September 2022) < 
https: //www.satnow.com/community/what-are-the-types-of-launch-vehicles-in-space> accessed 17 
November 2022;  H.R. MacMillan Space Centre, ‘Future Rocket Design’ (H.R. MacMillan Space Centre, 
2022) <https://www.spacecentre.ca/future-rocket-design> accessed 17 November 2022;  Trevor 
Sesnic, ‘The King Of Small Sat Launchers – A Comparison’ Everyday Astronaut (USA, 28 May 2021) < 
https://everydayastronaut. com/small-sat-launcher-comparison/> accessed 17 November 2022. 
1382 Advances in technology have decreased the size of electronics which has enabled the development 
of small satellites. To launch these satellites smaller and cheaper rockets have been developed. Small 
satellite launchers are better able to launch their payload into a selected orbit than is possible on a 
larger rideshare mission.   
1383 In terms of launch vehicles intended for use in the UK, VO sought to develop a horizontal launch 
capability to carry small satellite payloads of up to 300 kg in to Sun-Synchronous orbit (SSO), and 500 
kg in to equatorial orbit. SaxaVord Spaceport has been designed to host a wide variety of launch 
missions on rockets with payloads of up to 1,500 kg into SSO, Polar and High Inclination orbits as well 
as suborbital flights. Orbital Express Launch Ltd,  a Scottish aerospace company, expects its Orbex 
Prime micro-launcher to be able to place up to 180 kg of payload into SSO.  Virgin Orbit,  ‘The premier 
dedicated small satellite launch service’ <https://virginorbit.com/> accessed 17 November 2022; 
SaxaVord, ‘Launch Services’ <https://saxavord.com/launch-services/> accessed 17 November 2022; 
Orbex, ‘Orbex Prime’ <https://orbex.space/launch-vehicle> accessed 17 November 2022.  
1384 ‘Space Domain Awareness is a term used infrequently, inconsistently and in some cases 
interchangeably with Space Situational Awareness. The factor that most distinguishes SDA from SSA 
is the inclusion of characterisation; understanding not only what is happening but why and in the case 
of a man-made threat, who is responsible. Space domain awareness provides causality and attribution 
through space surveillance, tracking and situational awareness, thereby enabling appropriate, risk-
balanced decisions and courses of action. The term is equally applicable to civilian, commercial, 
academic, and military entities.‘ UKSA, ‘SDA Study, V2.4, CGI’ (UKSA, 20 May 2022) 9 
<https://www.ukspace.org/wp-content/uploads/ 2022/06/UKSA-SDA-Study-Report-v2.4.pdf> accessed 
25 June 2022. 
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affect space operations or impact the safety of space-based or space-enabled assets.’1385 It 
then noted that the UK is ranked in the ‘bottom half of G20 nations in terms of general space 
sector spending and the majority of UK space funding is applied to the military’.1386 The UK 
has ‘a relatively small number of sensor capabilities and is largely reliant on other nations for 
SDA data and services.’1387 The study observed that SDA ‘enables additional sustainability 
technologies such as in-orbit servicing to extend mission duration and management and 
removal of space debris to reduce conjunction risks.’1388  

The regime of traffic control in space is still evolving.  As noted in section 2.3 there is no 
internationally agreed air-space boundary, which complicates the legal issues as to 
responsibility for space assets and their safe passage from the air-space of one state to that 
of another. Several regimes of air-space traffic control have been contemplated because of 
the need to develop a reliable sense of situational awareness of space assets in both sub-
orbital and orbital flight, but none as yet have achieved international recognition. Nevertheless, 
an SDA capability is integral to the development of a range of space-based activities.   

The UKSA study on SDA does not answer the question as to how the UK got to the point of 
licencing spaceports, rocket launches, sub-orbital flight and orbital activities, without having 
first developed the critical SDA capabilities. Without an SDA capability in place to monitor the 
risks, it is not clear why the risk of launching from the UK will be undertaken. The lack of an 
SDA capability reflects the consequences of continued parsimony – the UK, despite publishing 
a number of optimistic strategy studies, appears to have failed to make the required investment 
in essential infrastructure necessary to achieve its ambitions in space.  

This thesis recommends that the UK government invest in the development of essential space 
infrastructure such as SDA that are necessary to provide security for the conduct of space 
activities.1389  If expensive assets that can guarantee mission security, such as an SDA 
capability are constructed, that would attract entrepreneurs to the jurisdiction as the increased 
security gained for their space assets would reduce the mission risk and the cost of insurance. 

9.3  An Adaptable, Outcomes-Based Regulatory Regime.  

An orbital operator licence authorises a) the launch of a space object in to orbit, b) the 
operation of a space object, and c) the conduct of other activity in outer space from the UK.1390  
No schedules in the Regulations apply to orbital operators, and the approach of the CAA when 
considering orbital licence applications is to adopt, as noted in section 8.4.4, an ‘adaptable, 
outcomes-based regulatory regime’ that is flexible to try and ensure that new developments in 
standards and practices can be accommodated, while taking account of safety and security 
requirements to target the specific concerns associated with a given activity.1391  
 
This flexible regulatory position means that the UK regulations and guidance provide little 
clarity as to what space activities are permitted, and how such activities in space are to be 
conducted. The presumption is that all activities could be permitted, and so the issue of a 
licence appears to depend on how persuasive an applicant’s case is for permission, and on 
whether the CAA, mindful of its duties, is prepared to exercise discretion to issue the relevant 

 
1385 SDA 2022 (n 1384) 4. 
1386 SDA 2022 (n 1384) 4. 
1387 SDA 2022 (n 1384) 4. 
1388 SDA 2022 (n 1384) 4. 
1389 The UK has now committed to establishing a SDA capability in the National Space Strategy in Action 
report of July 2023 (n 2) 9,14. 
1390 CAA CAP 2210 (n 1120) 10. 
1391 CAA CAP 2210 (n 1120) 15. 
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licence.  This approach is likely to result in a slow expansion of permitted activities, starting 
with the authorisation of small satellite launch, with the range of authorised activities being 
expanded as the CAA gains experience and confidence. That evolutionary approach will take 
time and be very costly. There is no incentive for any SME to carry the CAA’s costs with their 
time and money to test whether something, can, or cannot, be done in the UK.  

From the perspective of regulatory competition, the UK will only attract international investment 
if it states clearly which activities will be permitted, and provides certainty as to what an 
applicant needs to establish in terms of capabilities to be awarded a license. The range of 
potential space activities that the UK may consider competing in, in terms of space regulation, 
will now be considered, as will the guidance and regulations currently in place. Where 
appropriate, comparison with other legal regimes will be made, as these may influence the 
CAA in its appraisal of any request for a licence.  

9.4  Sub-Orbital Activity. 

Sub-orbital activities include the launch of sounding rockets1392 and high-altitude balloons1393  
for scientific and meteorological research, the launch of rockets from balloons (a ‘rockoon’),1394  
carrier planes, and potentially, for point-to-point transport, as well as for space tourism. 

 
1392 A sounding rocket is a rocket designed to carry instruments to take metrological measurements and 
to perform scientific experiments during its sub-orbital flight. These activities are well established, and 
the law governing them is clear. The launch activity of a rocket operating above the stratosphere (c. 50 
km altitude) is regulated under the SIA and requires a licence.  Non-military rockets with a total combined 
motor impulse greater than 10,240 Newton-seconds (Ns), that can fly above the stratosphere, require 
a Large Rocket permission under Article 96(8) of the UK Air Navigation Order 2016 (ANO) prior to 
commencing operations. Spaceflight activities using rockets with motors of greater than 160 Ns, but 
less than 10,240 Ns total combined impulse, need no specific permission, but must satisfy the general 
conditions of Article 96(3), (4), (5) and (6) of the ANO 2016. Spaceflight activities using rockets with 
motors of up to 160 Ns total combined impulse, do not need CAA permission, even if they are of a 
commercial nature as defined in section 7 of the ANO 2016. ESA, ‘Sounding rockets’ (ESA) 
<https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/Research/Sounding_ 
rockets> accessed 16 November 2022; CAA,  ‘Rocket activities requiring permissions’ <https://www. 
caa.co.uk/space/rocket-permission-air-navigation-order/rocket-activities-requiring-permissions/> 
accessed 16 June 2022. 
1393 High-altitude balloons attain an altitude between 18 and 37 km above sea level, and can be used 
for meteorology, atmospheric and climate research, collection of imagery from near space, amateur 
radio applications, and submillimetre astronomy. High-altitude balloons can also be used as platforms 
for the launch of rockets (a ‘rockoon’). High altitude ballooning in the UK is regulated by the CAA and 
the regulations are clear. Civil Aviation Authority, ‘Balloon events and activities’ (CAA) < 
https://www.caa.co.uk/commercial-industry/aircraft/operations/ types-of-operation/balloon-events-and-
activities/> accessed 16 June 2022;  Civil Aviation Authority, ‘Guidance for Balloon Operators’ (CAA) 
<https://www.caa.co.uk/ Commercial-industry/Aircraft/Operations/Types-of-operation/Guidance-for-
Balloon-Operators/> accessed 16 June 2022. 
1394 B2Space, based at Snowdonia in Wales has been developing in the UK the rockoon concept as a 
small satellite launcher. The launch of a satellite in to orbit from a rockoon will require a Launch licence 
and an Orbital licence. Exactly what information the CAA will require is not known as there are no 
guidelines that deal with the use of rockoons to launch satellites.  Rhys Gregory, ‘Near Space Test flight 
at Spaceport Snowdonia’, Wales24.co.uk (Cardiff, 11 March 2020) <https://www.wales247.co.uk/near-
space-test-flight-at-spaceport-snowdonia> accessed 16 June 2022;  B2Space, ‘Taking your business 
to space’  <https://b2-space.com/> accessed 16 June 2022; Mark P. M. Horn, ‘Optimising the Design of 
a Rockoon Balloon Launch Platform’, (MSc in Engineering dissertation, Open University, 2020); 
Simmons 2021 (n 132) 68. 
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Although ‘space tourism’1395 and sub-orbital point-to-point space flight1396 were one of the 
original motivators for the SIA, as yet, no legislation has been drafted concerning point-to-point 
sub-orbital spaceflight operations, and orbital and interstellar spaceflight operations with 
human occupants. Different types of space tourism will encounter varying legal 
requirements.1397 Von der Dunk argues that space tourism will need to be regulated as a 
subset of private spaceflight activities.1398 If so, both space law and air law are relevant, but 
neither regime at the international level has sought to regulate these activities to any notable 
extent.  As such, it is expected that regulation will initially be led by individual states, which 
may in time lead to an international regime. Greater international co-ordination is likely to 
initially take the form of a series of MoU’s between states. When sufficient activity has 
occurred, that may result in a push for a new Convention that combines the essential elements 
of space and air law. 

The position of the CCA is that it does not currently intend to license these activities because 
they are technically complex and so difficult to regulate because to do so may require ‘global 
collaboration on common standards.’1399 This is true, but what is clear, is that the UK expects 
someone else to lead the process. Similarly, no regulations under section 9 concerning risk, 
or section 19(1)(b) which is focused on safety, of the SIA, have been made for orbital 
operations. The stated intention of the CAA is to use licence conditions and accompanying 
guidance to regulate orbital safety.1400   
 
The UK has regulations in place to authorise a carrier-plane launch. Carrier aircraft are used 
to carry launch vehicles consisting of suborbital craft, or launch vehicles designed to travel into 
orbit and place other space objects into orbit.  A carrier aircraft is defined in section 2(6) of the 
SIA as: “an aircraft that is not capable of operating above the stratosphere and is used, or (as 
the case may be) is to be used, to carry a spacecraft”.  Under section 15(1) of the SIR there is 
no requirement to hold an operator licence to carry out spaceflight activities for the launch or 
return of a carrier aircraft that is being used to transport a space object, launch vehicle, or the 

 
1395 Space tourism was not contemplated when the UN Treaties were developed, but Virgin Galactic, 
Blue Origin and SpaceX have made sub-orbital space tourism a reality.  In 2021, Richard Branson’s 
Virgin Galactic’s SpaceShipTwo undertook the first suborbital flight with four tourists on board.  This 
was followed by the first flight of Jeff Bezos’s Blue Origin's New Shepard rocket with four passengers. 
Orbital space tourism is also developing with the Crew Dragon managed by Axion undertaking several 
tourist-dedicated flights, with or without docking to the International Space Station.  Lyall and Larsen 
(n 22)  227; Claude Nicollier (EPFL),  ‘History of space exploration’, (Lecture 1.1, New Space 
Economy, EPFLx new-space-economyX). 
1396 During a sub-orbital spaceflight, the spacecraft reaches outer space, but it does not complete one 
orbital revolution.   Point-to-point suborbital spaceflight for transporting cargo or people has attracted 
several enthusiastic commentators, but this market is unlikely to become a reality in the foreseeable 
future. Jeff Foust, ‘White House official recommends slow approach to high-speed suborbital 
transportation’ SpaceNews (Hawthorne, 23 June 2020) < https://spacenews.com/white-house-officials-
recommends-slow-approach-to-high-speed-suborbital-transportation/> accessed 16 June 2022. 
1397 In the immediate future, sub-orbital and vertical space tourism are the most likely to develop regular 
“flights”. There will be no difficulties with regard to High Altitude Balloon based platforms engaged in 
vertical “up-and-down” space flight, as their activities would not involve the Registration Convention.  
Sub-orbital tourism, using balloons and air craft, is covered by national laws concerning those activities.  
These activities will raise questions of space traffic management and so  they will need to be integrated 
into the management of traditional aviation. What will also be important for the development of a space 
tourism industry is the capping of liability for personal injury. 
1398 Frans G. von der Dunk, ‘The Regulation of Space Tourism’ in Erik Cohen and Sam Spector (eds), 
Space Tourism: The Elusive Dream (Emerald Publishing 2019). 
1399 CAA CAP 2210 (n 1120) 14-15. 
1400 ‘This will be an outcomes-based approach, similar to that used for the licensing regime under the 
OSA.’ CAA CAP 2210 (n 1120) 7, 15. 
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component parts of either, from one place to another.  Air-launch using a carrier plane taking 
off from a horizontal spaceport is a capability that the UK military has been interested in for 
some time, and indeed, this was the initial focus of the campaign to establish in the UK a 
launch capability.1401    

9.5  Satellites and Constellations.  

Satellites in orbit are used for communications, navigation, and remote sensing.1402  The 
provision and operation of telecommunications satellite systems is the largest sector in the 
space industry.1403 The relevant regulatory issues are dealt with by the ITU, with which Ofcom 
liaises.1404 The development of small satellites and constellations does not require any 
changes to the UN space treaties, but to cope with very large constellation satellite systems, 
some adaptation in national and international law and administrative processes may be 
required in terms of the activities of Ofcom in relation to its ITU commitments.1405  Over the 

 
1401 The attraction of air-launch is that it provides a quick way to launch a communication or EO satellite, 
to replace one that is damaged, or to provide an additional strategic capability. Reflecting the high 
priority placed on enabling this activity by the military, as noted in section 6.9 , the US State Department 
approved a TAA with the UK that has allowed detailed technical discussions and strategic planning to 
enable VO to prepare to operate its LauncherOne system and Cosmic Girl carrier aircraft from CAN.  
Though VO’s 'Start Me Up' mission in January 2023 failed, the ‘air-launch’ of satellites has been 
successfully trialled by VO in the US. Spaceport Cornwall was awarded an operating licence in 
November 2022.  The licences for Virgin Orbit were granted on 21 December. The licences for the 
individual satellites were announced on 5 January. The Start Me Up mission was launched on 9 January. 
A dislodged fuel filter caused the second stage thrust to experience a premature shutdown which 
resulted in the LauncherOne rocket and payload falling into the Atlantic.  STC Parliamentlive.tv 2023 (n 
1099); BBC (n 1349); Hassan (n 1349);  Ambrose (n 1349); Steven Morris,    ‘Spaceport Cornwall 
awarded licence to host UK’s first space launch’ Guardian (London, 16 November 2022) < 
https://www.theguardian.com/science/2022/nov/16/spaceport-cornwall-awarded-licence-to-host-uk-
first-space-launch-richard-branson> accessed 17 November 2022; UKSA, ‘Virgin Orbit mission success 
brings UK launch another step closer’ (UKSA, 2 July 2022) <https://www.gov.uk/ 
government/news/virgin-orbit-mission-success-brings-uk-launch-another-step-closer> accessed 17 
July 2022. 
1402 In 2021, approximately 1,800 satellites were launched, of which an estimated 80% were for 
large/mega constellations. It is expected that over 2,000 satellites will have been launched in 2022, and 
that circa 100,000 will be launched by 2032. Currently, there are estimated to be about 8,700 satellites 
in Earth orbit of which approximately 5,800 are operational. Chloé Carrière, ‘Space Missions’ (Lecture 
1.4, New Space Economy, EPFLx new-space-economyX); Natercia Rodrigues, ‘The United Nations 
Register of objects launched into outer space’  (United Nations/Chile Conference on Space Law and 
Policy: Governance and Legal Perspectives on Space Activities in Earth Orbit and Beyond,  Virtual, 
2022 <https://www.youtube.com/watch?v=QVwY2xlTfPI&ab_channel=UNOfficeforOuterSpaceAffairs> 
accessed 11 May 2022. 
1403 OneWeb, and Elon Musk’s SpaceX Starlink, have a significant number of satellites in LEO (Low 
Earth Orbit) and Medium Earth Orbit (MEO) which are intended to provide internet services. The mega-
constellations they operate consist of between 100 to 300,000 satellites. These small satellites are mass 
produced and require regular replenishment. As a result of their activities, the UK and the USA register 
with the UN a large number of mega constellation satellites. Jonathan Amos, ‘OneWeb company close 
to taking the internet global’ BBC (London, 11 March 2023) <https://www.bbc.co.uk/news/science-
environment-64906641> accessed 11 March 2023;  Rodrigues (n 1387).  
1404 Key considerations for the provision of telecommunication services are bandwidth, data allowance, 
reliability and availability, and latency. Some of these performance metrics are determined by 
telecommunication technology, some are influenced by the satellite orbits, and they are all influenced 
by the available infrastructure. Customers of these service providers are only interested in their interface 
with the downstream segment, which leverage on the space assets built by infrastructure integrators. 
Andrea Alberti, ‘Satcom business models’ (Lecture 4.1, New Space Economy, EPFLx new-space-
economyX).  
1405 Ofcom published on the 15 March 2022, a new consultation on its proposed space spectrum 
strategy.   Whereas the space spectrum strategy set out in January 2017 focused on enabling growth 
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past 20 years rapid shifts in technology have resulted in the bankruptcy of a number of 
telecommunication satellite providers, as occurred with OneWeb in 2020.1406 The economic 
viability of this sector of the space economy is precarious.   

There is growing concern among astronomers as to the negative effect small satellite 
constellation light pollution is having on the night sky.1407 The CAA has issued no policy 
position on the issue of light pollution.  

The UK currently relies on the US-owned Global Positioning System (GPS) and Galileo, the 
EU’s GNNS, for PNT services.1408 GNSS services are designed to provide global all weather, 
three-dimensional position, velocity, and timing data.1409 The relevant regulatory issues  as 
discussed in section 8.2 are dealt with by the ITU, with which Ofcom liaises.1410 The UK has 

 
in satellite broadband and Earth observation, the proposed new strategy reflects a response to the need 
to regulate the space sectors use of spectrum more effectively. The rapid expansion of the space sector 
has seen a significant increase in the number of satellites which has made the coordination between 
systems increasingly complex.  Ofcom, ‘Consultation: Space Spectrum Strategy’ (Ofcom) 
<https://www.ofcom.org.uk/consultations-and-statements/category-2/space-spectrum-strategy> 
accessed 9 May 2022; Sophie James, Manuel R. Marti, and Julia Ofori-Addo, ‘Ofcom launches new 
space spectrum strategy’, TeckUK (London, 18 March 2022) < https://www.techuk.org/resource/ofcom-
launches-new-space-spectrum-startegy.html> accessed 9 May 2022; Lyall and Larsen (n 22)  240-241. 
1406 Alberti (n 1404);  Sarah Barry, James Stefen and  Joshua Rasay, ‘3 satellite bankruptcies in 3 
months: What happened and who could be next’, S&P Global (New York, 2 June 2020), 
<https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/3-satellite-
bankruptcies-in-3-months-what-happened-and-who-could-be-next-58854554> accessed 18 June 
2022; J. Armand Musey, ‘Op-ed: Satellite bankruptcies circa 2000 vs. 2020: We’ve come a long way!’, 
SpaceNews (Hawthorne, 15 April 2021) < https://spacenews.com/op-ed-satellite-bankruptcies-circa-
2000-vs-2020-weve-come-a-long-way/> accessed 18 June 2022;  Jonathan O'Callaghan, ‘U.K. 
Government Wins Controversial Bid For Bankrupt Mega Constellation Firm OneWeb’ Forbes (New 
Jersey, 3 July 2020) <https://www.forbes.com/sites/jonathanocallaghan/2020/07/03/uk-government-
wins-controversial-bid-for-bankrupt-mega-constellation-firm-oneweb/> accessed 18 July 2022. 
1407 Over the last 25 years, light pollution has increased by at least 50%. The growing number of 
satellites in LEO have added moving lights, glints, and a diffuse glow to the night sky. Astronomers have 
engaged with satellite companies through conferences such as SATCON1 and SATCON2, which took 
place in 2020 and 2021. The UN’s Office for Outer Space Affairs organised the Dark and Quiet Skies 
for Science and Society workshop in October 2021. In response to the SATCON1 recommendations, 
SpaceX has experimented with fitting their satellites with a blackened sunshade, called VisorSat, that it 
is hoped will diminish the satellite’s brightness by reducing the amount of reflected sunlight. Nicola 
Davies, ‘Light pollution from satellites 'poses threat' to astronomy’ The Guardian (London, 30 March 
2021) <https://www.theguardian.com/science/2021/mar/30/light-pollution-satellites-astronomy-mega-
constellations> accessed 17 July 2022;  Monica Young, ‘Streetlights to Satellites: Taking Light Pollution 
to the United Nations’ Sky & Telescope (Cambridge, Massachusetts, 22 October 2021) < 
https://skyandtelescope.org/astronomy-news/taking-dark-skies-to-the-united-nations/> accessed 19 
November 2022; UNOOSA, ‘Dark and Quiet Skies for Science and Society’ (UNOOSA) 
<https://www.unoosa.org/oosa/en/ourwork/psa/schedule/2021/2021_dark_skies.html> accessed 19 
November 2022. 
1408 The UK left the Galileo programme after withdrawing from the EU, and  no longer plays a part in the 
programme’s development.  The UK can still  access Galileo’s ‘open’ PNT services, but not the more 
resilient encrypted Public Regulated Service (PRS), intended for military and emergency services use. 
HC 100 (n 501) 18-19. 
1409 Gregor Möller, ‘Navigation from space’  (Lecture 5.1, New Space Economy, EPFLx new-space-
economyX).  
1410 Modern technology is very dependent on GNSS signals. Although the military had a significant role 
in the development of GNSS, only 16% of the uses of GNSS are for military purposes.  The UK no 
longer participates in the European satellite navigation programme, Galileo or the European 
Geostationary Navigation Overlay Service (EGNOS), following its decision to leave the EU. However, 
for most satellite navigation users, there should be no noticeable impact as the ‘open’ signal is still freely 
available. UK involvement has come to an end in the use of Galileo for defence and critical national 
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an interest in developing an independent GNSS and PNT service, and it is to be expected that 
the CAA will look to develop its capabilities in regulating such orbital services.1411  

Remote sensing and EO are used in agriculture and resource management, geological 
exploration, as well as in environmental monitoring of the Earth’s atmosphere for research into 
climate change.1412  Remote sensing has several military applications, and it can be politically 
contentious.1413  Although, no international treaty directly governs remote sensing, a UNGA 
resolution in 1985, “Principles Relating to the Remote Sensing of the Earth from Outer Space” 
set out international policy on remote sensing. These Principles do not cover all types of remote 
sensing, and they are open to different interpretations.1414 Over several decades UK 
governments have made significant investments in developing EO systems, but very little has 
been achieved in terms of commercialization. 

The licencing and supervision of private companies that provide domestic or international 
satellite services is the duty of their home state.1415 Currently, in the UK the licencing of these 
satellites takes place under the OSA. States are responsible for both the supervision and 
oversight of their companies, as discussed in chapter 7,  and the licensing of their activities in 
space, as discussed in chapter 8. The controls that the legislation and regulations put in place 
are adequate, but, as argued in respect of national security they could dissuade foreign 
investment if applied insensitively, and so defeat the objective of growing the UK space sector. 
As discussed in chapter 3, though the UK has a strong position in the manufacture of small 
satellites, it has no unique satellite technology – it makes satellites, as do a number of other 
countries. The UK is trying to attract companies to the UK because it lacks the financial 
strength to go it alone, and so it seeks to leverage its technological capabilities through 
cooperation.  The issue from the perspective of the critical research question is whether the 

 
infrastructure, and the UK no longer has access to the encrypted Galileo Public Regulated 
Service.DBEIS Guidance 2020 (n 676).  
1411 The UK GNSS research programme developed proposals for an independent UK system using 
satellite and ground system technologies.  With the conclusion of that programme, it was decided a full-
fledged satellite navigation constellation was too expensive. The United Kingdom Space Based 
Positioning, Navigation and Timing Programme (UK SBPNTP). programme is seeking to find ways to 
provide essential resilience without the cost of a full system.  The Defence and Security Accelerator 
(DASA) continues to explore alternatives to GNSS for military navigation. James Titcomb   ‘OneWeb 
satellites can take on EU’s Galileo GPS, says Kwarteng’ The Telegraph (London, 9 February 2022) 
<https://www.telegraph.co.uk/technology/2022/02/09/kwasi-kwarteng-hopes-tax-payer-backed-
oneweb-will-rival-eus/> accessed 17 June 2022; Editor, ‘OneWeb satellites can take on EU’s Galileo 
GPS, says Kwarteng – The Telegraph – Really?’ (Resilient Navigation and Timing Foundation, 14 
February 2022) <https://rntfnd.org/2022/02/14/oneweb-satellites-can-take-on-eus-galileo-gps-says-
kwarteng-the-telegraph/> accessed 17 June 2022; Jeff Foust,  ‘Britain charts a new course for satellite 
navigation’ SpaceNews (Hawthorne, 24 August 2021) <https://spacenews.com/britain-charts-a-new-
course-for-satellite-navigation/> accessed 17 June 2022; DASA, ‘Exploring GNSS alternatives for 
weapon systems, News Story’ (DASA, 10 February 2022) <https://www.gov.uk/ 
government/news/exploring-gnss-alternatives-for-weapon-systems> accessed 17 June 2022; Hern (n 
477). 
1412 Currently, most of the data is available via Landsat and other EO satellites. Commercial companies 
are free to use that data. There is also more specialized data that is sold to governments and commercial 
entities. Private companies are trying to develop commercial applications for agriculture, resource 
exploration, and asset tracking. Alberti (n 1404); Nicollier (1395). 
1413 Lyall and Larsen (n 22)  385-386. 
1414 The US has specific law allowing shutter control over US private remote sensing operations for 
national security purposes. Space law permits the passage of a satellite over all territories without the 
need to seek permission. Lyall and Larsen (n 22)  361, 366, 367, 368. 
1415 Lyall and Larsen (n 22)  321. 
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UK’s security concerns are in conflict with its commercial interests. This observation is the 
basis on which an argument for neutrality is made in chapter 4. This is a critical tension.   

If the launch of satellites were to take place from the UK, the CAA would evaluate the 
applications under the SIA.  Satellite communications in the UK are regulated under laws 
applying to telecommunications and those governing broadcast services. As discussed in 
section 8.2, telecommunications systems and services are regulated under the 
Communications Act 2003, which created Ofcom as a unified regulatory authority.1416 To 
launch a space object, to control it, and to receive signals from it, requires access to the radio 
spectrum. In the UK, Ofcom is the administrative agency that notifies the ITU of UK frequency 
assignments for the Master International Frequency Register in conformity with the Radio 
Regulations (RR).1417 In the UK, remote sensing is subject to the requirements of national 
security, database protection rights and data privacy.1418 Outer space activities conducted by 
UK entities and nationals are not permitted by the OSA and the SIA if they impair national 
security. As noted in section 8.2 export controls restrict the dissemination of sensed data, and 
the export of satellite sensing equipment.1419 As discussed in section 7.5.2 there are a number 
of restrictions relating to access to space technology.  How these restrictions will be reconciled 
with the UK’s ambition to grow its space economy is not clear. 

9.6  Exploration, Orbital Stations, Close-Proximity and Manufacturing. 
 
The UK has a long history of engagement in space exploration through ESA, and several 
British universities have actively participated in these programmes. In addition, there are a 
number of international programmes in which the UK participates. The UKSA funds and co-
ordinates these programmes.  Once the UK develops a vertical launch capability any science-
driven exploration activity undertaken from it would require an orbital license under the SIA.The 
UK has signed up to NASA’s Artemis Accords which seek to establish a governing framework 
for exploring the Moon, Mars, and beyond. It is likely that initially the UK will participate in the 
Artemis programme in partnership through ESA and NASA, and so these missions will be 
managed through the UKSA.1420  
 
As the payloads required to participate in the Artemis programme are likely to be large, these 
will not be launched from the UK, and so if authorisation for UK participation is required, it will 
be sought from the CAA under the OSA. The same observation holds for the development of 
orbital stations.1421 If, in due course, the UK were to develop a medium or heavy lift launch 

 
1416 Mosteshar Chp 15 (n 23) 362. 
1417 The RR as part of the ITU Administrative Regulations have full treaty status. ITU Administrative 
Regulations Standards are legal rulings. Lyall and Larsen (n 22)  20-21, 206, 212. 
1418 Mosteshar Chp 15 (n 23) 369. 
1419 Mosteshar Chp 15 (n 23) 369. 
1420 This programme currently consists of 19 countries who are intending to send a manned mission to 
the Moon by 2025, with the establishment of a lunar base in 2028.  The mission aims to build a research 
station on the Moon’s south pole, with a supporting research station orbiting the Moon, called the Lunar 
Gateway. The Artemis programme is expected to open up a range of commercial opportunities. The UK 
will be involved in building the service module and habitation module of the Lunar Gateway and has 
already committed over £16 m for the first phase of the design of these elements.  UKSA, ‘The Artemis 
Accords’, International Treaty, (UKSA, 14 October 2020) <https://www.gov.uk/government/ 
publications/the-artemis-accords> accessed 18 June 2022; UKSA, ‘UK and NASA sign international 
agreement ahead of mission to the Moon’ (UKSA, 13 October 2020) <https://www.gov.uk/ 
government/news/uk-and-nasa-sign-international-agreement-ahead-of-mission-to-the-moon> 
accessed 18 June 2022; Nicollier (n 1395); Carrière (n 1402).  
1421 Mike Wall, ‘NASA lays out plan for the International Space Station's final years’, Space.com (New 
York, 2 February 2022) <https://www.space.com/nasa-international-space-station-plan-final-years-
2030> accessed 18 June 2022; Ryan Morrison, ‘From Blue Origin's Orbital Reef 'business park' to 
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capability, then the necessary authorisation will need to be sought from the CAA under the 
SIA.1422  At present the CAA appears to have no plans concerning the regulation of this aspect 
of the developing space economy. 
 
The UK has expressed interest in the potential of close-proximity robotic mission technology 
for space debris removal. The ability to interact with failed satellites and spent rocket bodies 
to remove them, or change their orbit, could address a pressing environmental problem. A 
number of companies in the UK are researching this aspect of robotic space technology. 
Close-proximity mission technology could also provide essential transport and logistics 
services for the deployment of platforms into the right orbit. Close-proximity technology may 
also include activities aimed at satellite mission extension through refuelling or attitude control 
takeover. Repair and construction are not considered currently feasible, as this would require 
the capability to inspect and replace components, and in-space manufacturing.1423  

The ability of the UK to participate in this aspect of the space economy would depend on its 
launch capability. Some close-proximity missions may be able to be conducted by small and 
medium satellites, and so could be regulated and monitored by the CAA under the SIE. Most 
missions, however, are likely to require medium and heavy launch capability, and so will need 
to be authorised by the CAA under the OSA. There are a number of legal issues that arise 
from the development of close-proximity robotic mission technology as it could include hostile 
activities aimed at the disabling of satellites. Countries would also be wary of space debris 
removal as this could result in the theft of sensitive technology.1424 The existing UN treaty 
regime broadly covers these concerns, and a number of international guidelines have been 
developed.1425 Nevertheless, the CAA would need to scrutinise any orbital licence application 
to ensure that the UK’s international obligations were respected.  

Companies such as Cardiff based Space Forge Ltd1426 are seeking to promote the attractions 
of space as a location for manufacturing because of the special conditions found there.  These 

 
Voyager's Space Hotel: Stunning concept images reveal the commercial space stations of the future as 
the ISS nears the end of its life’, Daily Mail on-line (London, 6 January 2022) < 
https://www.dailymail.co.uk/sciencetech/article-10304067/Stunning-concept-images-reveal-commer 
cial-space-stations-future.html> accessed 18 June 2022; NASA, ‘International Space Station Transition 
Report’ (NASA, January 2022)  <https://www.nasa.gov/sites/default/files/atoms/files/2022_iss 
_transition_report-final_tagged.pdf> accessed 18 June 2022; Eleanor Lutz, ‘A Tour of China’s Tiangong 
Space Station’ New York Times (New York, 4 November 2022) <https://www. 
nytimes.com/interactive/2021/science/tiangong-space-station.html> accessed 15 November 2022;  
Carrière (n 1387). 
1422 Orbital stations were first established by the USSR with the Salyut Space Station in the 1970s. 
Thereafter, there was the Shuttle-Mir programme, which in turn led to the International Space Station 
(ISS). The ISS is reaching the end of its life and is expected to conclude its mission in 2031.  Now that 
the ISS is accessible with private launchers, it may be progressively privatised. As such, the concept of 
space hotels may become a reality in the next few decades, with concepts being promoted by Blue 
Origin, Nanorack, Northrop Grumman, Orbital Assembly Corporation and Axiom Space.  SatNow (n 
1381);  MacMillan Space Centre (n 1381); Sesnic (n 1381). 
1423 Luc Piguet, ‘In-orbit servicing’ (Lecture 2.3, New Space Economy, EPFLx new-space-economyX). 
1424 Mariel John Borowitz, Lawrence Rubin and Brian Stewart, ‘National Security Implications of 
Emerging Satellite Technologies’ (2020) 64(4) Orbis 515-527 <https://www.sciencedirect.com/ 
science/article/ pii/S0030438720300429> accessed 15 November 2022.  
1425 Jessica, ‘ESA publishes Guidelines for Safe Close-Proximity Operations’ (ESA) 
<https://blogs.esa.int/cleanspace/2021/11/15/esa-publishes-guidelines-for-safe-close-proximity-
operations/> accessed 18 March 2022. 
1426 Space Forge developed the ForgeStar-0 prototype satellite, a flexible modular small satellite that 
consists of an orbital module and an interchangeable microgravity capsule. As discussed in section 8.5, 
the inaugural Forgestar-0 mission sought to test the prototype satellite's ‘Mary Poppins’ umbrella return 
capabilities. Space Forge, <https://www.spaceforge.co.uk/> accessed 8 July 2022; Alice Finney,  
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conditions can result in materials that have a large potential set of target customers in existing 
sectors on Earth. Materials and life sciences are the two key use cases for in-space 
manufacturing. In addition, there are cost advantages to manufacture things in space, for their 
use in space.1427 NASA has been developing an orbiting factory that will use 3D printing and 
robots to fabricate giant structures.1428  To build that will require a medium or heavy lift launch 
capability. Unless the satellite being used for space manufacturing was a small satellite, it is 
unlikely that the CAA would be asked to authorise it under the SIA until a medium or heavy lift 
launch capability was established in the UK.  

9.7  Exploitation of Space Resources. 

Mining has a clear commercial purpose – to extract resources for profit. The issue of space 
mining has raised issues in regard to interpretation of the OST in relation to the use of space 
resources.1429  There have been a number of national legislative initiatives in the US to address 
the issue of space mining.1430  US support of space mining was made clear by an Executive 
Order on Encouraging International Support for the Recovery and Use of Space Resources 
issued by the Trump White House on the 6 April 2020.1431 Although academic commentary 
suggests that ‘the legality of space resource activities is not fully settled in international law’,1432 
the US has asserted its position and its position appears to have gained ground with its 
promotion of the Artemis Accords which expressly permits the extraction and use of space 
resources.  As such, the concern expressed by some academic commentators as to the risk 
that the issue of space mining may challenge ‘the rational underlying non-appropriation in its 
original and fundamental sense’ appears to have materialised.1433 Nevertheless, although 
there has been a lot of “stretch and interpretation”1434 of space law in regard to space mining, 
it is agreed that the OST still governs activities in space, although there is a need to update 
it.1435 

Luxembourg in 2017, the UAE in 2019, and Japan in 2021, have also unilaterally adopted 
national laws that authorise private space mining activities, subject to a licence and compliance 

 
‘Space Forge to launch satellite factory to manufacture components in space’, (Dezeen, 14 July 2022) 
<https://www.dezeen.com/2022/07/14/space-forge-forgestar-0-materials-factory/> accessed 17 
November 2022. 
1427 Raphael Roettgen, ‘Space for Manufacturing’ (Lecture 6.2, New Space Economy, EPFLx new-
space-economyX). 
1428 Marcus Fairs,  ‘NASA develops 3D printing factory in space’  (Dezeen, 30 August 2013) 
<https://www.dezeen.com/2013/08/30/nasa-develops-3d-printing-factory-in-space/> accessed 17 
November 2022.  
1429 Some states argued that Article II of the OST is a prohibition on national appropriation of any 
resource in outer space, in particular mineral ones, by equating “the province of all mankind” in Article I 
of the OST to the “common heritage of mankind” in the Moon Agreement.  Dunk (n  45) 56-57; Freeland 
(n 59). 
1430 President Obama, on the 25 November 2015, adopted the Commercial Space Launch 
Competitiveness Act which amended USC 5151. This legislation placed the US presidency under the 
duty to facilitate the commercial exploration for, and commercial recovery of space resources by US 
citizens, to discourage government barriers to the development in the US of commercially viable, safe, 
and stable industries for such activities, and to promote the right of US citizens to engage in them. Lyall 
and Larsen (n 22)  184. 
1431 White House (n 60). 
1432 Because the US legislation ‘has been protested by some countries at the UN COPOUS Legal 
Subcommittee in the 2016-2019 session.’   Harrington (n 56) 146. 
1433 Freeland (n 59). 
1434 Emilee Speck, ‘FOX Weather, Space lawyers fret over outdated treaty on exploring final frontier’ 
New York Post (New York, 10 June 2022) <https://nypost.com/2022/06/10/space-lawyers-fret-over-
outdated-treaty-on-exploring-final-frontier/> accessed 18 June 2022; Freeland (n 59). 
1435 Speck (n 1434); Freeland (n 59). 
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with applicable international law.1436  The UK has signed the Artemis Accords, but has not 
passed any law that expressly provides a legal framework for space mining. The CAA has no 
public policy position as to how it will appraise any space mining proposal under the SIA or the 
OSA.  Asteroid Mining Corporation Ltd, based in London, has lobbied for a UK Space 
Resources Activities Bill, which will permit mining operations under the supervision of the 
UKSA.1437 As space mining will require medium, heavy lift, or super heavy lift launch capability, 
until the UK develops such a capability, any authorisation by the CAA of a space mining project 
would take place under the OSA.  

Space Based Solar Power (SBSP) is a concept where large solar power satellites in GEO 
harvest solar energy, which is converted to microwaves and then beamed to ground-based 
rectennas.1438 The main attribute of SBSP systems is the ability to deliver clean, baseload 
energy, day and night throughout the year and in all weathers.1439 The UK, however, is not the 
only country evaluating SBSP, and there are sceptics as to its economic viability.1440 In pursuit 
of its legal commitment to ‘net zero’ by the Climate Change Act 2008, the UK government is 
considering funding a ‘first of a kind’ SBSP system, at an estimated cost of £17.3 bn in NPV 
terms.1441 Kwasi Kwarteng MP, when the Secretary of State for Business, Energy and 
Industrial Strategy, stated that space-based solar power “presents an exciting opportunity for 
the U.K. to lead in a new market, enhance our energy security, and contribute to U.K. net 
zero.”1442  The BEIS commissioned a study by the Frazer-Nash Consultancy entitled Space 
Based Solar Power—De-Risking the Pathway to Net Zero, which was published in September 
2021.1443 The study concluded that space-based solar power is technically feasible and 
affordable.1444   

The CAA has provided no guidance as to how it will evaluate SBSP project proposals. 
However, as the launch capacity to build SBSP systems will require medium, heavy, or a super 
heavy lift launch capability, until the UK develops such a capability, any authorisation by the 
CAA of a SBSP project would take place under the OSA. Why BEIS should be seeking to 
champion this technology is not clear.  At present it is unlikely that the UK could afford the 
estimated £17.3 bn NPV cost. As such, this ‘story’ appears to have been generated for the PR 

 
1436 Freeland (n 59); Dunk (n 45) 57. 
1437 Asteroid Mining Corporation Ltd <https://asteroidminingcorporation.co.uk/faq> accessed 11 March 
2023. 
1438 Wheeler and Soltau (n 133).   
1439 Frazer-Nash Consultancy Ltd, ‘Space Based Solar Power - De-risking the pathway to Net Zero, 
FNC 004456-52265R Issue 1B’ (FNC, September 2021)  5 <https://assets.publishing. 
service.gov.uk/government/uploads/system/uploads/attachment_data/file/1020631/space-based-solar-
power-derisking-pathway-to-net-zero.pdf> accessed 11 May 2022.   
1440 Leonard David, ‘Is Space-Based Solar Power Ready for Its Moment in the Sun?’ Scientific American 
(New York, 14 November 2022) <https://www.scientificamerican.com/article/is-space-based-solar-
power-ready-for-its-moment-in-the-sun/> accessed 15 November 2022. 
1441 Wheeler Soltau (n 133); Frazer-Nash 2021 (n 1439) 22. 
1442 Wheeler Soltau (n 133). 
1443 Pat Davis Szymczak, ‘Technology Reboot To Beam Space-Based Solar Power to Earth’ (Journal of 
Petroleum Technology, 7 June  2022), <https://jpt.spe.org/technology-reboot-to-beam-space-based-
solar-power-to-earth> accessed 19 June 2022. 
1444 Space Solar Limited has been established as the commercial entity representing the Space Energy 
Initiative (SEI) collaboration. The UK has evaluated two baseload solar-power satellite (SPS) designs: 
the SPS-Alpha designed by Mankins Space Technology in the US, and CASSIOPeiA, developed by 
International Electric Company in the UK. Both are modular, solid-state designs that can be mass 
manufactured. Work still needs to be done to determine how the high-frequency energy beam will affect 
communications, air traffic control, and people. Mark Garnier MP, chair of the SEI advisory board has 
suggested that SpaceX has the launch capability to carry the heavy payloads required to build the 
system to LEO. Wheeler Soltau (n 133); Szymczak (n 1443). 
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headlines and the obsession of the UK government with being seen to ‘lead’. It has become 
another focus of the space lobby to call for more government spending.   

9.8  Assessment. 

There is nothing of any substance for the CAA to enter into regulatory competition with in 
regard to the launch of sounding rockets and high-altitude balloons for scientific and 
meteorological research. With regards to the launch of rockets from carrier planes, the SIA 
provides a regulatory framework that is only suited to small satellite launch to LEO.  From the 
perspective of regulatory competition, VO’s first launch from CAN provided no ‘first mover’ 
advantage as a horizontal spaceport is in essence just an airport from which a carrier aircraft 
can take off and land.  As VO noted, ‘LauncherOne can turn nearly any airport into a 
spaceport’.1445 Patrick McCall, Non-executive Director of Space Forge Ltd, observed that all 
the UK had done was rent  a launch capability from the US.1446 From the perspective of the 
UK military, VO provided an intermediate solution to its need for a quick launch capability for 
communication, PNT and remote sensing satellites, but if the UK wants operational autonomy 
it will need to develop its own independent launcher capability.1447  However, as noted, it did 
not bid for VO’s liquidated assets.  

The UK at present is only seeking to establish a vertical and horizontal launch capability for 
small satellites. Though there have been optimistic forecasts as to the potential of the UK 
market for small satellite launches, objectively the market from a regulatory perspective for the 
issue of orbital operator licences for communications, navigation, and remote sensing, will be 
very competitive. If the UK imposes a strict regulatory regime based on national security 
considerations, there are a number of other countries that would be able to undertake the 
launch of those satellites with no regard to UK security concerns. It should also be noted that 
the launch of small satellite constellation into an increasingly congested LEO, raises a number 
of environmental regulatory challenges which inevitably will undermine the UK’s public 
relations strategy of using ESG to try and gain a competitive advantage. As such, from the 
perspective of regulatory competition where cost is likely to be the dominant consideration, the 
UK does not look to be well placed.  

With regards to point-to-point transport and space tourism, the CAA has not provided a clear 
legal framework to licence these orbital space activities, and is unlikely to do so until there is 
international co-ordination as to the required regulation. Point-to-point transport and space 
tourism raise questions of space traffic management and critical SDA capabilities. These 
activities will need to be integrated into the management of traditional aviation and will need 
to be monitored effectively to minimise the risk to very expensive assets from space debris, 
among other threats. The ability to demonstrate these capabilities for all UK sub-orbital and 
orbital space activities would represent an important competitive advantage, but the UK has 

 
1445 VO has ‘announced collaborative efforts to bring its unique air launch system to the nations of 
Australia, Brazil, Japan, Poland, and the Republic of Korea.’ Virgin Orbit, ‘Virgin Orbit’s next rocket 
ready for Cornwall’ (Virgin Orbit, 5 October 2022) < https://virginorbit.com/the-latest/virgin-orbits-next-
rocket-ready-for-cornwall/> accessed 17 November 2022. 
1446 STC Oral Evidence (n 1095) Q 538. 
1447 Virgin Orbit has subsequently announced that it has failed to secure necessary financing and so 
would cease operations. It has since filed for bankruptcy. Michael Sheetz,  ‘Virgin Orbit fails to secure 
funding, will cease operations and lay off nearly entire workforce’ CNBC (New Jersey, 30 March 2023) 
<https://www.cnbc.com/2023/03/30/virgin-orbit-funding-ceasing-operations-layoffs.html> accessed 30 
March 2023; Steffi Paladini, ‘Virgin Orbit bankruptcy: why the UK’s spaceport industry may still have a 
bright future’, The Conversation (London, 14 April 2023) <https://theconversation.com/virgin-orbit-
bankruptcy-why-the-uks-spaceport-industry-may-still-have-a-bright-future-203624> 14 April 2023. 
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not as yet invested in the requisite technical and infrastructure capabilities, and so has no 
competitive advantage at present.   

With regards to the broad range of other space activities in which the UK may want to engage 
in at some point, ranging from scientific exploration, manufacturing-in-space, establishing 
orbital stations, undertaking close-proximity missions, space mining and extracting energy 
from space, these are likely to require a medium, heavy, or super heavy lift capability, which 
the UK for the foreseeable future will not possess. A medium, heavy, or super heavy lift 
capability will require establishing a vertical spaceport.  To establish a sustainable vertical 
spaceport with those capabilities will probably require, as has been the case elsewhere in the 
world, that it be state funded. If British firms wish to engage in these activities, along with the 
launch of large satellites to GEO for communications, PNT, or remote sensing, any activity 
other than small satellite launch will require that the launch takes place from abroad, and so 
will continue to be regulated by the CAA under the OSA, rather than the SIA.   

Any meaningful commercial space activity will take place in orbit – that is the reason for going 
to space.  Orbital activities are the ‘purpose’ that underlie UK space law, but as this chapter 
has highlighted, the regulations required to advance that ‘purpose’ are largely absent. Without 
such regulations, or a process to develop them, the question is raised as to what is the raison 
d'être of the SIA and the SIR? The central research question that this thesis addresses is 
whether the UK legal and regulatory structure for space is appropriate for achieving the 
government’s objective of growing the UK space economy by attracting international 
investment. The evidence would support the conclusion that it is not.  The UK has put in place 
no regulations for space activities that are likely to be of interest to international space 
entrepreneurs. Greg Clark, Chairman of the Science and Technology Committee, mused: ‘One 
conclusion that we came to was to be worried about whether the CAA was the right body to 
be entrusted with this regulation.’1448 

  

 
1448 If the CAA lacks the capability to effectively regulate orbital activity, and assuming that the power 
will not be given to the UKSA, then arguably responsibility should fall to a sub-division of Ofcom, as has 
recently happened in the US with its equivalent, the Federal Communications Commission (FCC). As 
noted previously, the FCC announced on the 9 January 2023 that it was creating a Space Bureau to 
regulate orbital activity. The logic of this move suggests that the international co-ordination of orbital 
activity ultimately will fall under the ITU. In the context of the UK’s space activity, this would suggest that 
Ofcom will emerge in due course as the regulator responsible for orbital activity. STC Oral Evidence (n 
1095) Q 590; FCC (n 1043); Coldewey (n 1043). 
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Chapter 10.  Regulatory Competition.                                                    

10.1  Introduction. 

This thesis has sought to provide a comprehensive critical analyses of the UK’s space policy 
and law. The central research question that has linked the thesis chapters has been to 
determine whether the UK’s legal and regulatory structure is appropriate for achieving the 
government’s objective of growing the UK space economy by attracting international 
investment. This research question has been addressed by linking each chapter using the 
concept of regulatory competition to determine how effective the UK’s space strategy is, and 
whether the policies pursued, and the laws and regulations put in place, are consistent with 
that strategy. It has also been addressed by identifying the tensions that exist between the 
laws and regulations put in place, and the perspective of international investors that the UK is 
seeking to attract. A series of subsidiary research questions have considerd aspects of the 
issues that need to be addressed.  The subsidiary research questions focus on five issues: a) 
the potential for regulatory competition; b) the motivation for regulatory competition c) the 
critical path that provides the framework to guide the evolution of UK space policy, d) the 
competitiveness of  the UK space economy and regulation; and e) the policies that the UK 
could implement if it were to enter a process of regulatory competition aimed at growing its 
stake in the global space economy.   

Section 10.2 provides a brief review of the research this thesis has undertaken, and highlights 
the key conclusions. Section 10.3 concludes that though the UK ‘talked the talk’ of regulatory 
competition, it has never ‘walked-the-walk’.   
 
10.2  Research Review. 

The analysis of UK space law starts by placing it within the framework of international law. To 
evaluate the potential for regulatory competition, the research considered the UN space 
treaties and the international legal regime governing space activities. The focus then turned to 
understanding the limitations of the international space law regime in relation to national law, 
the requirement for authorisation, the liability regime, model laws and regulatory competition. 
The research confirms that although UK space law is derived from the UN space treaties, 
many of those treaty obligations are ill-defined.  States are required to determine the scope of 
their national space activities, and these interpretations differ widely. With no level playing field 
there is the opportunity for regulatory competition.  

Chapter 3 presented an analysis of the space economy to critically examine the rational and 
motivation for the development of the UK’s space policy and law. To understand the 
motivations underlying regulatory competition the forecasts as to the potential of the global 
and UK space economies are first set out.  Thereafter, the structure of the UK space industry, 
its financing, and the influence of lobbying is analysed, before the financial sustainability of a 
UK spaceport  is considered. It is noted the UK’s declared ambition to grow its share of the 
global space economy from 6% in 2010 to 10% by 2030 was the motivation for regulatory 
competition. The subsidiary research question focuses on how realistic that 10% aspiration 
was, and how likely it was to be achieved. The research set out in section 3.2 and 3.3 
established that that the economic arguments, used to promote an optimistic case for the 
space sector should be treated with a degree of scepticism.  The UK space market is 
dominated by a small number of large companies, and a substantial part of the downstream 
space sector is mature. The launch sector suffers from precarious economics, and so all 
European contenders are trying to achieve a “first mover” advantage, even though it was 
unlikely that such an advantage would be sustainable. The research highlighted in sections 
3.5, 3.8 and 6.7.3,  that the UK space sector is dependent on government grants, either 
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directly, or through ESA, which encourages industrial lobbying. The central research question 
that this chapter sought to address is answered with the conclusion that the 10% target was 
not realistic. This has been acknowledged by the government.   

Chapter 4 sets out the geo-political background against which UK space policy has evolved 
through an appraisal of international space politics. It considers three theories that can be 
applied to explain the development of UK space policy, including Churchill’s analogy of ‘three 
overlapping circles’ to explain British foreign policy; the choices offered by the concepts of 
‘hard’, ‘soft’ and ‘smart’ power; and the ‘critical path dependency problem’ encountered in 
international agreements. These three concepts are applied to six case studies that examine 
the UK’s historical engagement in space activities. The case studies highlight the difficulties 
that the UK has encountered in balancing its relations within the three circles. It had limited 
soft power, and so experienced difficulty in managing its critical path dependency. These 
factors formed its preference for a space policy shaped by parsimony because it did not have 
the resources to pursue a competitive strategy. The insights and understandings derived from 
the examination of the UK’s historical experience are consolidated into a SWOT analysis which 
provides a framework that is used to define the structural reality against which the policy 
choices that the UK has made since 2010 can be appraised and measured. The SWOT 
analysis also enables an evaluation of the UK’s aspirations to engage in a process of 
regulatory competition.   

Chapter 5 analysed the forces that have shaped UK space policy on a domestic level, and 
focused on the concerns of MP's, the bureaucracy, and of the various interest groups that 
interact in the bazaar, and their influence on space policy. Public administration in a democracy 
is not monolithic, but is comprised of different interest groups, who both co-operate and are in 
competition for access to scarce resources.Through a  chronological historical analysis of the 
evolution of UK space policy a structural framework to appraise UK space law was established 
that sought to identify the motivations that molded the law and policy. Policy development was 
traced through two phases, the first from 1967 to 2009, and the second from 2010 to 2022.  In 
the first phase the research identified that UK space policy was characterised by parsimony 
because spending on space during this phase focused on the centralised bureaucracy taking 
responsibility for their departmental budget expenditure on space. As a result, UK space policy 
was guided by three policy pillars. These were opposition to: i) the formation of a stand-alone 
UK Space Agency with its own budget; ii) participation in human space flight programs;  and 
iii) the development of a national launch capability. The three policy pillars of parsimony 
reflected the fact that these space activities were expensive and so individual government 
departments could not justify the spend. Their budgets focused on the practical use of space, 
and space competed with alternative ways of achieving the same outcome.  There was a 
period of transition in the first decade of the 21st century where the policy of parsimony was 
progressively challenged by the space lobby. The transition to a more expansive view of space 
came as the result of the 2010 General Election, which saw the establishment of a coalition 
government committed to a radical growth policy.  The policy ideas advanced in 2011 under 
the Plan for Growth, reflected the influence of public relations theory, as discussed in section 
6.2. This change in policy, included a new philosophy of regulatory competition in order to 
grow the UK space sector. The rhetoric of regulatory competition and increased government 
intervention reflected the lobbying by the UK space industry for greater financial support, more 
efficient administration, and faster approval of new technologies.    

Chapter 6 assessed the organisation of the UK space industry, its administration structure, 
and the regulatory institutions in place.  This chapter notes that despite a positive presentation 
of the prospects for the UK space industry considered in sections 3.3., 3.8 and 5.4., there were 
always significant uncertainties. This unstable background forms the environment against 
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which UK space law and regulation have developed, and understanding this uncertainty 
explains many of the sudden ‘about turns’ encountered when researching UK space policy.  
This may explain why the CAA rather than the UKSA was appointed as the Space Regulator 
in 2021, and it may also explain why the SIA 2018 and the SIR 2021 reflect more the values 
of a bureaucratic culture, as described by Morrow, rather than those committed to an 
aggressive policy of regulatory competition as set out in The Plan for Growth. This would 
account for the scathing criticism of the CAA made on the 1st March 2023 before the Science 
and Technology Committee. This lack of direction is attributed to the opportunistic public 
relations driven nature that accompanied the abandonment of the policy of parsimony. The 
evidence suggests that the embracement of an aggressive space strategy had never been 
properly prepared for. The UK’s space policy, the laws and regulations that implement it, reflect 
the path dependency of their formation, and they are bound by the structural realities outlined 
in chapter 4.  Though the policy initiatives undertaken during this phase appeared to signal the 
reversal of parsimony, the abrupt ending of the competition to establish a spaceport suggests 
that parsimony has remained an influence on the development of UK space policy.  

Chapters 7, 8 and 9 are the bedrock of the research and they cover the legal framework 
governing UK space activities in detail. Chapter 7 covers supervision and oversight, chapter 8 
covers licencing, and chapter 9 considers space activities. As the OSA 1986  and the SIA 2018 
only establish a regulatory framework, the analysis focused on the SIR 2021 which implement 
the SIA, and on the extensive set of Guidance notes prepared by the CAA as these provide 
the best explanation of the CAA’s interpretation of the UK’s space regulatory framework.   The 
three chapters address the central research question as to whether the UK legal and regulatory 
structure for space is appropriate for achieving the government’s objective of growing the UK 
space economy.  

Chapter 7 sought to determine whether the system of oversight and supervision makes the 
UK an attractive place to engage in, and invest in, space activities. A doctrinal analysis of the 
national system of supervision and oversight of space activities in the UK first placed the SIA 
and the SIR within the framework of international law, before the Regulators Duties and 
Powers are considered. Environmental, insurance, and national security matters, that the 
regulator must be satisfied with before a licence can be issued, are examined. The Regulators 
monitoring and enforcement powers are outlined.  The regulations concerning the investigation 
of spaceflight accidents, and the rights that an applicant has to appeal any decision made are 
appraised. The supervision and oversight regulatory framework is evaluated from the 
perspective of regulatory competition. The research question is addressed by determining how 
the UK’s space strategy is shaped by a concern for regulatory competition, and whether the 
policies pursued, and the laws and regulations put in place, are consistent with that strategy. 
This is done by using the CCCC criteria to identify the tensions that exist between the laws 
and regulations put in place, and by seeking to understand how ‘flexible’ the CAA, as the 
Space Regulator, is likely to be when considering the necessary trade-offs required to pursue 
a strategy of regulatory competition in a global space market when balanced against other 
policy objectives. The pragmatic research methodology applied seeks to ground an 
understanding of the law and regulation in the practical reality of the need for active 
international public and private sector engagement.   
 
To achieve its objective the UK government will need to understand and respond to the 
perspectives of its target market. This chapter has noted that the law and regulations setting 
out the CAA’s duty and powers, and the requirements of which the CAA must be satisfied, 
reflect a regulatory structure where the regulator has wide, discretionary powers. There is a 
concerning lack of clarity as to the interpretation of key words and phrases, which may result 
in significant legal uncertainty. In such circumstances, the appeals process needs to be 
transparent and robust to ensure that there is confidence in the impartiality of those 
adjudicating, particularly so as the investments that this regulatory regime seeks to attract are 
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of very high value. Unfortunately, the appeals process set out in the regulations lacks the 
expected transparency and independence. A number of tensions are identified between the 
laws and regulations put in place, and the perspective of international investors that the UK is 
seeking to attract to grow its space economy.  Specifically, this chapter has identified a 
significant issue as to the provisions concerning national security, and it has also raised 
concern as to environmental mission creep. As highlighted in the criticism of the CAA made 
on the 1st March 2023 before the Science and Technology Committee, it does not appear as 
though the UK government fully understands, and so has not actively sought to respond to the 
perspectives of its target market.   The overall legal framework for the regulation of space 
activities has several deficiencies which reflect the bureaucratic perspective of the civil 
servants who drafted the regulations. This perspective may have undermined the UK 
governments claim of it having established a competitive regulatory structure in a global space 
market.  
 
Chapter 8 subjects the licencing process to a doctrinal analysis, starting with the application 
through Ofcom for a licence giving access to spectrum and associated orbital slots, and the  
need to take in to account the licencing regimes concerning the export of controlled 
technologies. The main provisions for a licence under the OSA and SIA, the regulatory model, 
the licence application process, and the use of conditions attached to a licence, are then 
scrutinised.  The process and requirements to apply for a licence to manage a spaceport, to 
offer range services, to undertake the launch and return of space objects, and to operate a 
space object in sub-orbital and orbital flight are scrutinised.  To evaluate the licenses from the 
perspective of regulatory competition, the requirements that need to be satisfied are appraised 
using the CCCC framework.  It is noted that the basic legal requirements for spaceport and 
range control licences raise no concerns, as they broadly reflect the existing regulations in the 
aeronautical industry, with expected adaptations.  As such, from the perspective of regulatory 
competition, there is not much to compete on, except efficiency of any regulatory service 
offered by the CAA as this directly impacts costs. Range control, however, would be better left 
within the control of the UK state as the management of these services involves international 
co-ordination which is more efficiently managed at a state level, rather than through private 
commercial companies. The requirements for a launch and return licence are also clear, and 
they offer adequate certainty as to what is required. However, the evidence presented to the 
Science and Technology Committee discussed in section 8.5, concluded that UK regulatory 
process is a significant obstacle to space launches. The CAA’s approach to risk, to process, 
and timing, were identified as problems.  Stringent regulatory processes made the time and 
cost of launching missions prohibitive. The criticism was made that too many organisations 
and processes were involved in the process of trying to achieve regulatory approval, causing 
delays. As a bureaucracy, the CAA focused on enacting the statutes, and so demonstrated 
limited flexibility in the way it carried out its functions.  The adoption of an ‘adaptable, 
outcomes-based regulatory regime’  does not address a critical gap in experience that the 
CAA will need to focus on filling if the UK is to achieve whatever new target it defines to replace 
its formerly declared objective of securing 10% of the global space economy by 2030. 
 
Chapter 9 focuses on sub-orbital and orbital space activities.  The broad international 
framework for activities in space is noted, before regulatory issues concerning sub-orbital and 
orbital space activities are focused on. The analysis provides a brief appraisal of a selected 
set of sub-orbital flight activities including space tourism, point-to-point transport, carrier-
launch, and scientific micro-gravity experiments. It then turns to the regulation of satellites 
used for communication, broadcasting, GNSS and EO. In-orbit activities, such as 
manufacturing in space and close-proximity missions, which includes debris removal and in-
orbit repair, are then considered.  The exploitation of space resources is examined, including 
the potential for solar power from space and space mining.  With regards to point-to-point 
transport and space tourism, the CAA has not provided a clear legal framework to licence 
these orbital space activities, and is unlikely to do so until there is international co-ordination 
as to the required regulation. Point-to-point transport and space tourism raise questions of 
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space traffic management and critical SDA capabilities. The ability to demonstrate these 
capabilities would represent an important competitive advantage, but the UK has not as yet 
invested in the requisite technical and infrastructure capabilities. With regards to the broad 
range of other space activities, these are likely to require a medium, heavy, or super heavy lift 
capability, which the UK for the foreseeable future will not possess. A medium, heavy, or super 
heavy lift capability will require establishing a vertical spaceport. To establish an economically 
sustainable vertical spaceport will probably require that it be state funded. Orbital and sub-
orbital activities are the ‘purpose’ that underlie UK space law, but as this chapter has 
highlighted, the regulations required to advance that ‘purpose’ are largely absent. Without such 
regulations, or a process to develop them, the question is raised as to what is the raison d'être 
of the SIA and the SIR?  
 
The central research question that this thesis has addressed is whether the UK’s legal and 
regulatory structure for space is appropriate to achieve the government’s objective of growing 
the UK space economy by attracting international investment. The evidence would support the 
conclusion that it is not.   
 
10.3  Conclusion. 
 
The research conducted has concluded that the competitiveness of the UK space economy 
depends on many factors, of which regulation is one component.   The research highlighted 
the limited range of orbital activities that the CAA has the ability to regulate, and it was noted 
that the adoption of an ‘adaptable, outcomes-based regulatory regime’ does not address 
critical gaps in the CAA’s competence.  The research identified that the CAA’s approach to 
risk, to process, and timing, were problematical. The regulations were too complex, and too 
many organisations and processes were involved in the process of trying to achieve regulatory 
approval. The research also observed that the regulatory structure gives the regulator wide, 
discretionary powers, which raised the issue of clarity as to the interpretation of key words and 
phrases and associated legal uncertainty. It was noted that the appeals process lacks the 
expected transparency and independence. The research raised concern as to the law 
concerning national security, as well as to environmental mission creep. The research 
confirmed that the CAA’s authority is subordinate to the processes and procedures set out in 
the SIA and associated regulations, of which the need to consult, to build a comprehensive 
safety case, as well as national security considerations would likely make the process very 
slow, which would be a concern for its target market. The research noted that the CAA lacked 
the flexibility and authority to balance the requirements needed to prioritise growth over other 
policy objectives.  Though these regulatory weaknesses could be addressed over time, it was 
unlikely that international entrepreneurs would be willing to finance the CAA’s learning curve. 
Patrick McCall, from Space Forge, advised that for the UK to win back investor confidence 
several launches funded by public sector customers would be needed to address concern as 
to regulatory difficulties in the UK. The view was forcibly expressed that neither the UK 
regulatory framework as a whole, or the regulation of launch, was competitive from both a 
European and international perspective.  

The testimony given on the 1st March 2023 before the Science and Technology Committee 
provided evidence that supports the research that the regulations that the CAA had established 
reflect the perspective of the civil service where money and time is not a concern, whereas 
SME’s have limited money and time is money.  The research concluded that the key metric 
was cost, and so specific legal issues of interest include costs derived from: i) the licencing 
regime, ii) the supervision and oversight regime of space activities, iii) the liability, indemnity 
and insurance regime, and iv) compliance with environmental obligations, and iv) the 
establishing the essential technical infrastructure for safe operation. The UK is not competitive 
on any of these measures, and as such the research has concluded that the UK will not 
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succeed in its declared aspiration. The Rt Hon Kwasi Kwarteng MP, when Secretary of State 
for BEIS, acknowledged this when he answered a question as to why the 10% target was not 
included in the NSS published in September 2021, by stating that the number was not 
mentioned because the UK now believed that a 7.5% to 8% to be a more realistic target. 
Objectively, this assessment is still over-optimistic.     

The UK government needs to understand the commercial requirements of institutional 
investors, corporates, and foreign governments, to which it wishes to market its services.  This 
will necessitate the removal of legislative restraints on foreign investment, and the elimination 
of a culture of suspicion that is endemic in the perspective of the UK bureaucracy, particularly 
as encountered among politicians and the military and intelligence community. Regulatory 
competition requires an open, efficient, and supportive regulatory structure, which includes 
having in place the necessary infrastructure to make spaceflight safe. To attract significant 
international investment into the UK space economy to achieve the UK’s ambitions in the 
global space economy the regulatory structure needs to focus on reducing complexity, 
ensuring certainty, providing clarity, and being cost competitive. 
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